Contents

Preface
Introduction
Chapter 1: The Logic of Connectives

11

1.2

1.3

Truth-Functional Composition

Truth-Functionally Compound Statements, 8 Truth-Functional
Connectives, 10 Abbreviation, Punctuation, and Translation, 18
Statements and Components, 20 Truth-Value Assignments, 22
Truth-Tables, 24 Truth-Table Tests for Logical Properties and
Relations, 27 Truth-Functional Modes of (Statement) Composi-
tion, 38 EXERCISES, 42

Consistency Trees (1)
Trees, 48 The Rules, 54 The Tree Method, 55 On Making

Trees, 57 On Using Trees, 63 EXERCISES, 68

Derivations (1)

Arguments and Derivations, 73 The Rules, 74 Strategy Hints,
90 llustrations, 93 Theorems and Proofs, 98 Other Uses of
Derivations, 100 EXERCISES, 103

Chapter 2: The Logic of Quantifiers

21

Quantification

PART ONE: Predicates, Individual Terms, and Atomic State-
ments, 110 Universal Quantification, and Term Variables, 114
Existential and Mixed Quantification, 117 Translation, 121
Instances, Statements, and Subformulas, 134 Quantification as a
Mode of Statement Composition, 140

PART TWO: Truth, 144 Truth-Tables for the Quantifiers, 151

47

72

109
109

vii



viii Contents

Logical Properties and Relations, 154 Infinite Sets of Statements,
165 Quantificational Modes of (Statement) Composition, 166
EXERCISES, 167

2.2 Consistency Trees (2)
The New Rules, 176 Examples and Strategies, 180 The Routine,
187  Further Examples, 191 EXERCISES, 197

2.3 Derivations (2)
The Rules YE and 31, 202 The Rule 1, 204 The Rule 3E, 207
A Word on Restrictions, 211  Uses of Derivations, 213 Strategy
Hints, 213 IHlustrations, 216 The Rules Y1* and IE*, 227
The Rule 3E**, 232 EXERCISES, 234

Chapter 3: Metalogic

3.1 Modes of Statement Composition
Truth-Functional Modes of (Statement) Composition, 241  Quanti-
ficational Modes of (Statement) Composition, 249 '~ D), and
Y’ as Primitive Operators, 253 EXERCISES, 256

3.2 Auxiliary Material
Mathematical Induction, 257 Strong Mathematical Induction, 259
Derivability From Infinite Sets of Statements, 265 Syntactic
Consistency and Inconsistency, 268 Alphabetic Ordering of State-
ments, 270 EXERCISES, 273

3.3 The Soundness Theorem
Entailment Lemmas, 275 Proof of the Soundness Theorem, 279
Corollaries, 283 EXERCISES, 284

3.4 The Completeness Theorem
The Two Sets S* and S**, 286 The Set S., 287 The Truth-
Value Assignment o, 290 Corollaries, 292 EXERCISES, 293

3.5 Trees: Some Metalogical Results
Closed Trees, 294 Hintikka Sets, 297 The First Consistency
Theorem, 299 The Second Consistency Theorem, 300 EXERCISES,

3.6 Standard Semantics
Domains, Interpretations, and the Like, 305 Soundness Revisited,
312 Completeness Revisited, 316 Further Results, 319 The
Skolem and the Henkin-Beth Theorems, 321  Henkin Models and
Truth-Value Assignments, 322 Addenda to Section 2.1 , 324 EX-
ERCISES, 325

3.7 Axioms for Elementary Logic
Axioms and Sample a-Derivations, 328 Converting a-Derivations

174

201

239
241

257

275

285

294

304
305

327



Contents iX

into Derivations, 331 Converting Derivations into a-Derivations,
333 Alternative Axiomatizations, 339 EXERCISES, 341

Appendix |: Set-Theoretic Matters 345
Appendix |lI: Summary of Rules 353
A. Rules for Making Trees, 353 B. Rules for Making Deriva-

tions, 354
Index of Symbols, Abbreviations, and Tables 359
Index of Names ' 361

Index of Subjects 363



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


