
Question Pool for MA Examination in Logic, May 2011PRIVATE 

General Instructions

The examination will have two parts.  You will be required to answer two questions from one part and one from the other.  It is up to you which part you answer two questions from.  Be forewarned: there may still be restrictions on how you choose questions.

Study Questions for Part One
Be prepared to state, sketch a proof of, and explain the logical and philosophical significance of the theorems listed below:

The Compactness theorem (for first-order logic)

The Completeness theorem (for first-order logic)

The Löwenheim-Skolem theorem

The Church-Turing undecidability theorem for first-order logic
The Decidability of the first-order Monadic Predicate Calculus
Gödel's first incompleteness theorem

Gödel's second incompleteness theorem

Tarski's indefinability theorem

The fundamental theorem for canonical models in propositional modal logic

The existence of an enumerable, but not recursively enumerable set of sentences

The existence of a recursively enumerable, but not recursive set

The aleph-null-non-categoricity of first-order arithmetic

Study Questions for Part Two
1. "Which sentences are called logically true is highly arbitrary.  For, certain symbols are called logical symbols, and their meanings are held fixed in all interpretations, while the meanings of other so-called non-logical symbols are allowed to vary from one interpretation to another.  Then the logical truths are defined to be just those sentences that are true on all interpretations in which the logical symbols have their fixed meanings. Now, since any symbol's meaning can be so fixed, the choice of which sentences are logically true is arbitrary."  Is the view expressed correct?  Explain.

2. Some tell us to seek the logical forms of sentences.  Others counsel us to settle for adequate regimentations.  Still others tell us the limit our attention to artificial languages for which the question of the logical form of sentences does not arise.  Who is right?  What turns on this?

3. There has been much confusion over the philosophic ramifications of Gödel’s incompleteness theorems.  What philosophic problems do these theorems engender, and what is the status of those problems now?

4. Quine says that second-order logic is set theory in sheep’s clothing, while George Boolos insisted that it has as much claim to being called “logic” as anything else has. Is second-order logic logic; and, if so, why, and if not, why not?

5. What is the philosophical significance, if any, of the fact that no first-order axiomatization is true solely of the intended model of Arithmetic – indeed, if there were a way of writing down all the sentences that are true in first-order arithmetic, still those sentences would not be true solely of the intended model?

6. Quine eventually singles out the following definition of logical truth: A logical truth is a sentence that cannot be turned false by substituting for lexicon, even under supplementation of lexical resources.  He then goes on to say, “The definition is still not transcendent.  It hinges on the notion of a grammatical construction, or, in the complementary phrasing, the notion of lexicon.  We have no defensible transcendent notion of construction or lexicon, but only a loosely related family of mutually more or less analogous immanent notions…. The suggestion does nevertheless offer a welcome gain in generality and, in addition, a notable connection between logic and grammar.  What sentences of a language to count as logically true is determined, on this theory, when we have settled two things about the language: its grammar and its truth predicate.” What is Quine’s distinction between immanent and transcendent, why is it important, and why is the suggestion for characterizing logical truth in the indicated way nevertheless welcome even though it is not transcendent?
7. While Heyting invented “intuitionistic logic” as a way of representing formally only the claims Brouwer was making about mathematical truth and constructive proof, Michael Dummett has subsequently come to argue that first-order intuitionistic logic is to be preferred to standard first-order quantification theory across the board.  What does intuitionistic logic offer that standard logic does not?  Does that provide adequate grounds for switching to it?
8. What is the substitutional interpretation of quantifiers, and how does it affect which sentences of first-order quantification theory are logically true?  What does it have to recommend it, and what, if any, arguments count against it?

