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Course Topics

Below are the topics we plan to cover, with approximate dates and some comments on readings.
The course is divided into three sections. The end of each section contains some time for extra
topics. These will be covered less completely than the main material.

Week of

1/26 Course overview, math review.

Theory of Finite Automata.

1/31 Strings and languages, regular expressions, deterministic finite automata.

2/7 Nondeterministic finite automata, equivalence of regular language definitions, examples for
equivalence theorem.

2/14 Language operations, pumping lemms, proving non-regularity, equivalence relations, Myhill-
Nerode theorem.

2/21 State minimization, finite state computers, extra topics in finite automata.

Readings: Most of this material is in Chapter 1 of Sipser. Read Hopcroft and Ullman, Section 2.7
for minimization of finite automata, and Section 3.4 for finite automata as computers.

Computability Theory.

2/28 Turing machines, recursive and recursively enumerable (r.e.) languages, computable functions.

3/7 Church’s thesis, halting problem unsolvability, reductions.

3/21 Partial recursive runctions, Rice’s theorem, Kleene’s recursion theorem.

Readings: An overvew of computability theory can be found in Chapter 1 of Rogers. The material
in this section can be found in Chapters 3-5 of Sipser, although his terminology is not standard
(his “Turing-recognizable” is everyone else’s “recursively enumerable.”)

Computational Complexity Theory.

3/28 Extra topics in computability, time complexity classes, polynomial time computation (P and
FP).

4/4 Examples for P and FP, Nondeterministic computation, NP problems.

4/11 NP-completeness, Cook-Levin theorem, variants of satisfiability.

4/18 NP-complete problems from graph theory and optimization, probabilistic complexity classes.

4/25 Number theory background, prime testing, polynomial identity testing.

5/2 Additional topics in complexity theory.

Readings: NP-completeness appears in Chapter 7 of Sipser. The standard book on NP-completness
is Garey and Johnson, of which Chapters 2-3 are most useful to us. The number theory we will use
is reviewed in Chapter 2 of Bogart, Stein and Drysdale.


