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Chapter 1. Topics and Reading. January 3-26.
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l. 19" Century Axiomatics and LOGICISM..........ccccveveveeeeeeeeereseeeesenns 1
A. A Priori Knowledge and Axiom Systems Prior to 1800 ..............ccccee...... 1
B. Non-Euclidean GEOMELIY.......coooiiiiiiiiiiiiie et 6
C. Logistical (AXIOM) SYSIEMS ....cccvviiiiiiiiieeeeeeeeiiies e e e e e e e e e e e eeeannn 8
D.  SYMDBOIC LOGIC ... 15
E. Application of Symbolic Logic to ArithmetiC............coooeeieiiiiiieiiie 22
F. Application of Symbolic Logic to Set Theory.........cccceeevvieeeiiiiiiiiiiieennn. 24
G. Reduction of Arithmetic to Logic and Set Theory.........cccevvvvveiviviennnnee. 28
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C. Strategy Part 2. G6del Numbering: Arithmetization of Syntax............ 47
D. Proof: Part 1. Tarski's Theorem..........ccccooeiii, 51
E. Proof: Part 2. Expressibility of Theoremhood.............cccoooiiiiiiiiiiiiinnns 58
F.  Proof of INCOMPIELENESS ......covieeiiiieecee e 61
G. Supplementary Material: Godel Original Proof Strategy ...................... 65
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Chapter I. Exercise Assignments
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B. Skills: Informal Proofs in Naive Set Theory.........ccooeeooeiiieieieiieceees 71

i.  Naive Set Theory: The Notion of Implicit Definition. ........................ 71

ii. The Axioms and Definitions of Naive Set Theory ..........cccccvvvvvvennneee. 72
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C. LOQIStIC SYSIEMS. ... 75
Due Jan 17

D. Godel’'s Proof: Technical DetailS........ccoooeeeeeeeieeiiieeeeeeee 75
E. Godel's Proof: Theoretical Implications...........cooooeeeeeiieieeiieieeeceecee 75
Due Jan 31

Chapter 2. Topics and Readings. January 31 - March 8.

First-Order Logic Soundness and Completeness..........cccovvvvvviiiiiiiieeeeeeeeiiiinn, 77
l. Standard Logical TREOIY ............uuuuiiiiiiiiiiiiiiiiiiiiie 77
AL GIAIMMAT ... et e e e e e e e e e e e e aene 78
. Parts Of SPEECH......oiiiiiiieieeeee e 78

ii.  Syntactic Conventions and Abbreviations ............cccccvvviiiiiieeeeeeeeen, 83
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B, SEMANtICS ..o 89
. Sentential SEMANTICS.......ooiiiiiiiiii e 89

i, First-Order SEMANTICS ........ccuuiiiiiiiiiiiiiiiiiieiieieieeeeeeeee e eeeees 90
iii.  Inductive Definition of the Interpretation of Terms. ..........ccccoeeeeeeeeee. 92
iv. Inductive Definition of the Interpretation of Formulas.................... 94
v. Formal Statement of the Primary Semantic Definitions................... 105
C.  Proof TREOIMY....cco e 109
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i, Natural DedUCTION.........ccuviviiiiiiiiiiiiiiiieeieeeeeeeeeeee e 113
iii. Natural Deduction for Sentential LOQIC .........ccooveeiiiiiiiiiiiiiiiieeeeeeee, 118
Il. Completeness of First-Order LOGIC........coovveeeeviieiiiiiiiiieeeeeeeeeiiinns 123
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ii.  Background Metatheorems ...........ooooviiiiiiiiiiiiie e 124
B, SOUNANESS ... 130
C.  COMPIEIENESS. ... i 132
D. Further MetatheOoremsS .......ccoooeeeeieeeeeeeeeeee 138



Chapter 2. Exercise Assignments

II. EXEICISES ... 140
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i.  Syntactic CoNStruction TreES.......cceveeeeeeiiiieiiicie e 140

. Proof TREOIY.....cciviiiiiiiiiiiiiiiieeeeeeeeeeee e 142
iii. Semantic Entailment and Validity .............cccccoeiiiei i 142
V. INAUCHIVE PrOOfS ... 143
V. Metatheorems ......cooovviiiiiii 144
Due Feb. 21

B. Theory and Ideas.............iiiiiiiiiiiieeeie e 144
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ii.  Truths of Logic and Valid Arguments ..........cccceeeeieeeiieeeiiiinnnnn. 145
iii. Intuitionistic Proof Theory as Semantics: Meaning as Use........ 145
iv. Henkin’s Proof of Soundness and Completeness.................. 145

Due March 13

Course grading will be based on exercises and quizzes as necessary.

The instructor reserves the right to alter the syllabus as necessary.





