Mathematical Foundations of Linguistics — Linguistics Dpt., UCSC, Spring 2007
Instructor: Adrian Brasoveanu

The course introduces some of the mathematical notions and tools underlying contemporary work in
theoretical linguistics. The recurring theme of the course — over and above basic notions of set theory (e.g.
ordinals, cardinals and their arithmetic) and basic notions of universal algebra (e.g. lattices, Boolean
algebras etc.) — will be the connection between the language of various logics (i.e. their syntax) and the
models relative to which they are interpreted (i.e. their semantics): we will begin with the Tarskian
definition of satisfaction and truth for classical first-order logic, we will then work our way through the
syntax and semantics of other logics (e.g. three-valued, modal, tense and type logics) and we will end
with the (sketch of the) proof of the completeness theorem for first-order logic (originally proved by
Godel; following standard practice, we will study Henkin's proof).

The linguistic applications will hopefully cover the three main sub-disciplines, i.e.

Q8 phonology (and learnability), e.g. multi-valued logics and the logic of ranking arguments in
Optimality Theory (OT), generating the typological space for a simple OT grammar with a small
number of constraints and studying how certain learning algorithms behave with respect to this
typological space,

2 syntax, e.g. context-free grammars, categorial grammars, basic notions of model-theoretic syntax,

3) semantics, e.g. generalized quantifiers, modal & tense logics, classical type logic and
compositionality, Skolem functions and wide-scope indefinites, dynamic logics,

but, given the time constraints, a fairly drastic selection will most probably have to be made.

The friendship theorem. (Have fun proving this theorem over the Spring break @)

Suppose a party has six people. Consider any two of them; they might be meeting for the first time, in
which case we will call them mutual strangers, or they might have met before, in which case we will call
them mutual acquaintances. Prove that, in any party of six people, either at least three of them are
pairwise mutual strangers or at least three of them are pairwise mutual acquaintances.
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