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This textbook introduces formal languages and automata theory for
upper-level undergraduate or beginning graduate students. While it
contains the traditional mathematical development usually employed in
computational theory courses, it is also quite different from many of
them. Machines, grammars, and algorithms developed as part of a
constructive proof are intended to be rendered as programs. The book
is divided into four parts that build on each other. Part | reviews



fundamental concepts. It introduces programming in FSM and reviews
program design. In addition, it reviews essential mathematical
background on sets, relations, and reasoning about infinite sets. Part Il
starts the study of formal languages and automata theory in earnest
with regular languages. It first introduces regular expressions and
shows how they are used to write programs that generate words in a
regular language. Given that regular expressions generate words, it is
only natural to ask how a machine can recognize words in a regular
language. This leads to the study of deterministic and nondeterministic
finite-state machines. Part Il starts the exploration of languages that
are not regular with context-free languages. It begins with context-free
grammars and pushdown automata to generate and recognize context-
free languages, and it ends with a discussion of deterministic
pushdown automata and illustrates why these automatons are
fundamentally different from nondeterministic pushdown automata.
Part IV eventually explores languages that are not context-free, known
as context-sensitive languages. It starts by discussing the most
powerful automaton known to mankind: the Turing machine. It then
moves to grammars for context-sensitive languages, and their
equivalence with Turing machines is explored. The book ends with a
brief chapter introducing complexity theory and explores the question
of determining if a solution to a problem is practical.



