
CMPT 308 - Computability and Complexity

Spring 2005

Instructor: Valentine Kabanets, email: kabanets@cs.sfu.ca

TA: Habil Zare, email: hzare@sfu.ca

Lectures: T 12:30–13:20 and R 12:30-14:20, in AQ 3159

Instructor’s office hours: TR 15:00–16:00 in ASB 9921, or by appointment

TA’s office hours: TBA

Course web page: www.cs.sfu.ca/∼kabanets/cmpt308

Please refer to this page regularly for important information related to the course.

Prerequisites: MACM 201

Text: Introduction to the Theory of Computation by Mike Sipser, PWS Publishing Co., 1996

Course Outline: This course focuses on the inherent ”complexity” of solving problems using a
computer. The goal is to understand why some seemingly simple problems cannot be solved on com-
puters and others have no efficient (ie fast) solution. Formal notions of computers, computability
and complexity will be given. At the successful completion of this course students will understand
why, for example, computer viruses are so pervasive and why no one will ever write a perfect virus
checker. Relationships of these concepts to logic will also be discussed. We will also touch upon the
role of randomness in computation.

Topics to be covered:

• Preliminaries: Sets, functions, relations, alphabets, strings, Boolean logic, asymptotics (to be
quickly reviewed if necessary, but are assumed to be already known by the students)

• Models of Computation: Turing machines and its variants, the Church-Turing Thesis

• Computability: Decidable and undecidable problems, the Halting Problem, reducibility, the
Recursion Theorem

• Review of Logic and Gödel’s Incompleteness Theorems

• Complexity Theory: The complexity classes P and NP, reductions, NP-completeness, space
complexity, hierarchy theorems

• Advanced Topics: Randomized Computation, Interactive Proofs, Cryptography

Marking scheme:

4 homework assignments, worth 7.5% each,
2 midterms, worth 15% each, and
final exam, worth 40%.

Students must attain an overall passing grade on the weighted average of exams in the course in
order to obtain a clear pass (C or better).



Academic honesty: Academic Honesty plays a key role in our efforts to maintain a high standard
of academic excellence and integrity. Students are advised that ALL acts of intellectual dishonesty
are subject to disciplinary action by the School; serious infractions are dealt with in accordance
with the Code of Academic Honesty (T10.02) (http://www.sfu.ca/policies/teaching/t10-02.htm).
Students are encouraged to read the School’s Statement on Intellectual Honesty
(http://www.cs.sfu.ca/undergrad/Policies/honesty.html).
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