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1 Motivation for the course

It is no accident that the beginnings of generative linguistics coincided with the first work in what became
known as formal language theory (FLT). The generative perspective takes grammars, rather than collections
of sentences, to be the scientifically central objects: rather than compact summaries of observed regularities
in collections of sentences, grammars are mental systems that determine the status of sentences, from which
the observed regularities follow as consequences. FLT is the study of the kinds of regularities that arise
from grammars that are structured in various ways. Without FLT, there were no hypotheses about what
mental grammars might look like that could be connected to predictions about the regularities that would
be observed.

Nowadays the connections are less apparent between research in generative syntax and formal systems of
the sort that facilitated Chomsky’s early work, and there is a perception that FLT has little relevance to
a properly mentalist approach to linguistics. This is an overreaction to certain much-discussed linguistic
shortcomings of specific details of the original “Chomsky Hierarchy”. The important underlying ideas tran-
scend these details, and a sharper understanding of contemporary syntactic frameworks comes from seeing
how they instantiate those same underlying ideas in new ways.

2 Relevance to the Institute’s theme

As the above motivation makes clear, this topic is deeply tied to the theme of “Linguistics as Cognitive
Science”. The key computational concepts that the course will focus on made it possible for linguistics to
adopt the generative/internalist approach that characterized the cognitive revolution as a whole. Accordingly,
modern efforts to integrate linguists’ theories of grammar into psycholinguistic models of language acquisition
or language processing rely heavily on concretely formalized versions of the relevant grammatical theories.

3 Target audience

The target audience is beginning graduate students with research interests in the fundamental issues of
syntactic theory. Students should have taken at least one course in syntax — but what will matter from that
previous course is that they have a mature understanding of the kinds of questions that motivate syntactic
theory and way syntactic theories are refined, more than familiarity with any specific theories or frameworks.

Some background in formal work would be beneficial, but is not essential. Any course in discrete math or
basic programming would be just as useful in this regard as a typical computational linguistics course.
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The course will draw on materials I have developed since 2016 for courses I have taught regularly to linguistics
graduate students at UCLA, and a seminar that I taught in spring 2022.

4 Course description

I will begin by introducing the broad motivations for the course as outlined above, and some brief discussion
of the historical developments that led to the relative disconnect between contemporary generative syntax
and the formal computational roots of the generative enterprise. The remainder of Week 1 will focus on the
classical Chomsky Hierarchy itself, but (unlike many standard sources) presented in a manner that highlights
the key ideas that transcend the details: these include the notion of intersubstitutability of subexpressions,
from which the notion of grammatical categories emerges, and the way this intersubstitutability leads to
unbounded generative capacity via recursion. It will be sufficient to focus entirely on finite-state and context-
free grammars: the other classes that form the rest of the classical hierarchy can be omitted.

Week 2 will move beyond the well-known formalisms that make up the classical hierarchy, to look at other
instantiations of the important key ideas: grammars “lower” than the level of finite-state grammars, and
grammars that operate directly on trees rather than on strings. This will be the week with the least focus on
the fit of the formalisms under discussion to empirical linguistic patterns; rather than being of direct linguistic
interest, these formalisms serve as important conceptual building blocks for extracting the valuable ideas
from the classical Chomsky hierarchy and seeing how they can be instantiated in different ways.

Week 3 will use these conceptual building blocks to introduce students to some “mildly context-sensitive”
formalisms, and the related research program (largely just a reassertion of Chomsky’s original program,
it can be argued). We will discuss Tree-Adjoining Grammar (TAG) and Combinatorial Categorial Gram-
mar (CCG). Obviously the goal here is not to give a complete introduction to syntactic analyses in these
formalisms, but to provide students with a sense of the “shape” of the mechanisms at the core of these
formalisms. The central theme will be to focus on exactly how these formalisms go beyond context-free
grammars, and understanding this relies more on the developments surveyed in Week 2 than the higher
(e.g. context-sensitive) levels of the classical hierarchy. The famous crossing-dependencies pattern from Ger-
manic will serve as a running case study that illustrates the insufficiency of context-free grammars and a
“test case” for each of the new formalisms.

Week 4 will show how the contemporary minimalism fits into the picture that has been built up to this point.
Minimalist Grammars (MG) provide a concrete entry point for exploring this question, but again the focus
will be on the overall “shape” of the core mechanisms that the formalism provides. This will reveal abstract
but important differences between the core mechanisms of TAG and CCG on the one hand and those of
MG on the other. In the last class I will present an argument that the system assumed in mainstream
minimalist syntax work actually might have more in common (despite the terminology) with the TAG/CCG
mechanisms than those of MG.
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5 Outline of topics and relevant readings

Week 1: Motivation and the classical Chomsky Hierarchy
First class Overview; Finite-state grammars Hunter (2021)
Second class Context-free grammars and their limitations Bresnan et al. (1982), Shieber (1985)

Week 2: Generalizing the key ideas
First class Strictly local grammars Jäger and Rogers (2012)
Second class Tree automata Thatcher (1973), Comon et al. (2007, ch.1)

Week 3: Mild context-sensitivity, TAG and CCG
First class Tree-Adjoining Grammar (TAG) Joshi (1985), Kroch and Santorini (1991)
Second class Combinatorial Categorial Grammar (CCG) Steedman (2000, ch.3,6)

Week 4: Understanding contemporary minimalism
First class Minimalist Grammars Stabler (2011), Graf (2013, ch.1)
Second class Comparisons between formalisms Frank and Hunter (2021)
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