Syllabus
Philsophical Logic
Spring Quarter, 2010-2011
Professor John Matrtin

Textbook Introduction to Metalogic
http://homepages.uc.edu/~martinj/Symbolic_Logic/342%20Syllabus,%20Textbook,%20Handouts,%20Notes/

Chapter 3. Topics and Reading. March 27 - April 24

Topics and Reading

Effective Process and Undecidability ... 146

l. Calculation, Algorithms and Decidable Sets..........cccooeeeeeviiiveiiiiniennn. 146
AL INTTOAUCTION e ae s 146
B. The Concept of Calculation...............ueeiiiiiiiiiiiic e 147
C. Logic and Atrtificial INtelligencCe ... 157
D. Systems in the Language Prolog.........cccooeiieiiiiiiiiiiiiiiiee e 162
. Programs as AXIOMS ........cocuiiiiuuiiiiieeeeeeeieiiiee e e e e eeeeii e e e eeeeees 163
ii.  The Resolution Inference RUle ...............oeviviiiiiiiiiiiiiiiiiiiiiiieieeeee 164
iii. Running a Prolog Program: Deduction within an Axiom System.... 166
V. Expert Systems in Prolog.........ccoeeeeeiiiiieeiiiiiie e 170

I. Decidability and EXpert SYStems ...........uceeiiiiiiiiiiiiiiic e 179
A.  Conceptual INtroOUCTION ..........uuuuuiiiiiiiiiiiiiiiiiiiie e 179
B. Normal Forms and Skolimization. ... 180
C. Herbrand MOAEIS ..........uuiiiiiiiiiiece e 183

Chapter 2. Exercise Assignments.

. S (o1 [T 190
AL SKIIIS oo 190
T [0 [T T 190
I, EffECHIVE PrOCESSES ......ciieiiiieee e 190

Due April 26



Chapter 4. Topics and Reading. April 29 - May 31

Many-Valued and INtensional LOGIC .........ccevvvviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee 192
l. ADSIraCt SITUCIUIES ..o 192
AL STTUCTUIE ettt eer e aeees 192
B. Sentential SYNtaX ...........uuuiiiiiieiiiiiiiicis e 193
C. Partial Orderings. ..o 194
D. Standard ADStract StrUCIUIES ......coooeeeeieieieeeeeee e 195
E. Sameness Of STHUCIUIE .......cooieeeiiiiiiiiie e 197
F.  Sentential SEMANLICS ......cooveeiiiiieie 198
G. Sameness Of KiNd ......ccooeiiiiiiiiiicii e 200
H. Identity of StrUCIUIE .......ovveiiii e 201
I.  Congruence and SUDSHIULION ..........cooii e 202
B IR AN o] o] [or=1 o] o SN I 1o To | oSS 203
I. MaALITX SEMEANTICS ... i e eeeeeeeeeie e e e e e e e e e eeeeeanas 203
A. Language and Entailment in the Abstract Structures...............cc........ 203
[T Y/ 01 = ¥ PP PPPPPPPPP 203
TS Y= 0 1 = g | o PP 205
. Proof TREOIY....cciiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee e 206
iv. Provability ..........ouuiiiie e 207
V. INAUCHIVE SYSIEMS ... 208
Vi. AXIOM SYSTEIMS ..o 209
Vil. Natural Deduction SYStEMS .......coooeiiiiiiiiiiiiiiiee e 209
B. Logical Matrices for Sentential LOQIC. .........ccovvvvviiiiiiiiieeeeeeeeeeiinn 212
i.  Examples of Traditional MatriXx LOQICS ..........ceeiieriiiiiiiiiiiiiiiieeeeeeeee, 215
ii.  Lindenbaum AIQEDIas .........ooouviiiiiiei e 217
1. Boolean Algebras and Classical LOQIC ...........ccoevuiiiiiiiiniiiiieciiiiinn 221
A. Boolean AlgeDras..........oouuuiiiiiii i 221
B. Filters, Ideals and the Binary Representation Theorem..................... 223
C. Boolean Interpretations of Classical LOQiC.............cceeeeevvvviiiiiviiiiiiinnns 225
V. Frege's Intensional SEMantiCsS............uuiiiiiiiiiiiiiiiiiiii e 227
V. (=T g IS (o g = L o o [ 233
A. The Idea of Intension in the History of Philosophy and Logic ............ 233
B. Modal Operators and Cross-World Structure. .........cccoeeeeeeeveeeiivnnnnnnnn. 236



Chapter 4. Exercise Assignments.

VI. =] (0] 151 PR 243
A, SKIillS @Nd IAEAS......uuuuiiiiiiiiiiii 243
B TREOIY 244
i Evaluating Many-Valued and Modal Theories............cccccceeeeeeeennn. 244
Due May 17
ii. Extensionality and Intensionality. ..........cccccceeiiiiiiiieiieceee e 244
Due May 5

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

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





