Philosophy 361

Advanced Topics in Logic
Spring 2003

Professor Martin Jones
Office hours: Monday 2-3 p.m., Friday 3-4 p.m., and by appt.

Office: King 120D

Telephone: 776 3054

Email: martin.jones@oberlin.edu

First-order logic, the formal system developed in Philosophy 200, has both its strengths and its limitations. We will begin with its strengths, by proving two fundamental meta-theoretical results about F, the derivation system we developed for FOL: its soundness, and its completeness. However, once we have proven both the soundness and the completeness of F (which will take approximately half the semester), we will be in a good position to understand three meta-theoretical results which make clear some of the limitations of FOL: the Löwenheim-Skolem Theorem, the Compactness Theorem, and Gödel’s (famous) Incompleteness Theorem. (The Löwenheim-Skolem Theorem and Gödel’s Incompleteness Theorem, in particular, have been taken to have various important philosophical implications concerning, for example, the viability of metaphysical realism and the nature of mathematical knowledge, respectively.) Along the way, we will learn the essential elements of set theory, mathematical induction, and the formal semantics for FOL.


In the second part of the course, we will explore the gap between first-order consequence and logical consequence by looking at extensions of and alternatives to first-order logic. These include the logic of necessity and possibility (modal logic), the logic of reasoning about time (tense logic), and the logic of vagueness (many-valued logics). We will also look at one central issue in philosophical logic: the nature of conditionals.

Schedule of topics

This is a flexible schedule. We may spend longer on some topics than the schedule suggests, and less time on others. We may not get to every topic listed. We will definitely not cover every reading mentioned; the remainder will function as “further reading.” Furthermore, we will often focus on excerpts from the readings we do cover, rather than trying to assimilate them in their entirety. I may, on the other hand, add readings which are not listed here. Detailed announcements on all of these matters will be made as we go along, both in class and on the Blackboard site for the class.


‘LPL’ refers to Jon Barwise and John Etchemendy’s Language, Proof and Logic. 

Part I – The Metatheory of FOL

Week 1: Introduction

LPL, §§ 1.5-1.7 and 8.3.

Week 2: Set theory

LPL, §§15.1-6

Week 3: More about sets, and Mathematical Induction

LPL, §§ 15.7-8, and as much of §15.9 as we can manage.

LPL, §§ 16.1-3.

Week 4: Completeness for Propositional Logic

LPL, §§ 17.1-2.

Week 5: Formal Semantics for FOL, and Soundness

LPL, §§ 18.1-3.

Week 6: Completeness

LPL, §§ 19.1-5.

Week 7: Löwenheim-Skolem, Compactness, and Incompleteness

LPL, §§ 19.6-8.

Part II – Extensions, Alternatives, and Other Issues

Weeks 8-11: Modal Logic, Tense Logic, Many-valued Logic, and Fuzzy Logic
Hughes & Cresswell, A New Introduction to Modal Logic (excerpts).

Read, “The Incredulous Stare: Possible Worlds” (ch. 4 of Thinking about Logic).

Haack, “Modal Logic” (ch. 10 of Philosophy of Logics).

Priest, “Necessity and Possibility: What Will be Must be?” (ch. 6 of Logic: A Very 

Short Introduction).

Priest, “The Future and the Past: Is Time Real?” (ch. 8 of Logic: A Very Short Introduction).

Read, “Bald Men Forever: The Sorites Paradox” (ch. 7 of Thinking about Logic).

Priest, “Vagueness: How do you Stop Sliding down a Slippery Slope?” (ch. 10 of 
Logic: A Very Short Introduction).

Haack, “Many-valued logic” (ch. 11 of Philosophy of Logics).

Weeks 12-13: Conditionals

Read, “To Think But of an If: Theories of Conditionals” (ch. 3 of Thinking about Logic).

Priest, “Conditionals: What’s in an If?” (ch. 7 of Logic: A Very Short Introduction).
Grice, “Logic and Conversation.”

Edgington, “Conditionals.”
Readings from Jackson (ed.), Conditionals.
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