CS 335J:  Theory of Computation
Winter 2006
Professor:  Dr. Barbara Wahl

Email:  wahl@hanover.edu

Office:  Fine Arts 137 (x 7326)

Office Hours:  MWF 12:00 – 12:50, and by appointment
Course description: 
This course focuses on three traditionally central areas of the theory of computation:  automata, computability, and complexity.  These areas are linked by the question, What are the fundamental capabilities and limitations of computers?  This question goes back to the 1930s when mathematical logicians first began to explore the meaning of computation.  


What makes some problems computationally hard and others easy?  This is the central question of complexity theory.  Remarkably, we don’t know the answer to it, though it has been intensively researched for the past 3 decades.  We will explore this fascinating question and some of its ramifications toward the end of the semester.


Certain basic problems cannot be solved at all by computers.  In contrast to complexity theory, where the objective is to classify problems as easy or hard, in computability theory the classification is according to solvable or unsolvable.  Computability theory introduces several of the key concepts used in complexity theory.


Automata theory deals with the definitions and properties of mathematical models of computation.  These models play a role in several applied areas of computer science.  One model, called the finite automaton, is used in text processing, compilers, and hardware design.  Another model, called the context-free grammar, is used in programming languages and artificial intelligence.  We begin our study of the theory of computation with automata theory, since the theories of computability and complexity require a precise definition of a computer. 

Textbook:  Introduction to the Theory of Computation, Second Edition, by Michael Sipser, 2006, Thomson Publ., chapters 0-5, and 7.

Grading:  Your grade will be determined by the following components:


Class Participation:

15%


Portfolio:


15%


Lab assignments:

10%


Exam #1:


20%




Exam #2:


20%


Exam #3:


20%

            -----------------------------------------

     
Maximum possible:

100%

Your final percentage will then converted to a letter grade according to the following minimum standards:

  
 letter grade
      minimum %



A

93%



A-

90%



B+

87%



B

83%



B-

80%



C+

77%



C

73%



C-

70%



D+

67%



D

63%



D-

60%
Class Participation:  Your active participation is essential to learning the material.  Your class participation grade will be based on your contributions to class discussions and your work at the board (quantity and quality).  I expect you to read the assigned material before class, to work through the examples and proofs to your own satisfaction, and to record any questions you may have.

Please try all the assigned problems before coming to class and keep a record of those problems that you have questions about.  It is your personal responsibility to prepare for each class and to see that you get all of your questions answered.  You should meet with me before class if you are having major difficulties.
Rubric:
· A participation grade of C denotes that you have been an active participant in the class and have made a serious effort to master the concepts.

· A participation grade of B denotes a daily demonstration in class of your knowledge of concepts that you understand and questions about concepts and problems that you do not understand.

· A participation grade of A denotes exceptional work on a daily basis throughout the semester.

I expect and encourage you to come to class each day, except in case of serious illness or other emergencies.  If you do miss a class, I appreciate knowing why – please send me a brief email, or leave a voicemail message at x7326.  Absences obviously have a negative effect on your participation grade and on your learning.
Portfolios:  Please keep a well-organized portfolio containing your daily work.  Create a tab for each chapter (at least).  Include your own versions of the examples and proofs from the readings, and solutions to the assigned exercises and problems.  I will check your portfolio for completeness and spot-check it for accuracy.
Labs:  Some weeks we will have lab assignments (on Tuesdays) and we will meet in CFA 112C.  Lab time will be used to do programming related to theory of computation.
Exams:  The tentative schedule is as follows; dates will be confirmed (or revised) in class as they draw near.  

· Exam #1, Weds 2/8, covers chapters 0-1

· Exam #2, Friday 3/17, covers chapters 2-4

· Exam #3, during final exam week, covers chapters 5 and 7

If you miss an exam, you must discuss the situation with me on or before the day of the exam, or take a zero.  

Late Policy:  Please turn in all assignments by the beginning of class on the due date; a 15% penalty will be levied for turning in a late assignment (“late” = after the beginning of class on the due date, but before the beginning of the next class meeting).  In general, assignments will not be accepted after the beginning of the next class meeting; please see me if you have exceptional circumstances – and be prepared to show documentation such as a note from your physician, etc.

CS 335J Schedule:  Before coming to class, carefully read the assigned pages in the text, note any questions you may have regarding the reading, write out all the examples and proofs to your own satisfaction (include these in your portfolio), and work the assigned exercises and problems (these also go in your portfolio).  Here is a tentative schedule for the first few weeks.  I will distribute the schedule periodically as it evolves.
Day

Date

Assignment (do before class meeting)
Mon

1/9

no assignment – first day!
Tues

1/10

no class
Wed

1/11

p.1-16
Fri

1/13

p.17-25
Mon

1/16

exercises: 0.1 – 0.9; problems: 0.10 – 0.11
Tues

1/17

no class
Wed

1/18

Sec. 1.1, p.31-47
Fri 

1/20

Sec 1.2, p.47-63
Mon

1/23

Sec 1.3, p.63-76
Tuesday
1/24

Lab 1, CFA 112C
Wed

1/25

exercises: 1.1-1.8
(Port Check #1 due, thru Sec. 1.2)
Fri 

1/27

no class

Mon

1/30

exercises: 1.9-1.12

Tues 

1/31

Lab 1, cont.

Wed

2/1

More on 1.3

Fri

2/3

Sec 1.4

Mon

2/6

exercises:  14, 16, 17, 18, 20, 22
(Lab 1 due)

Tues   

2/7

Lab 2

Wed

2/8

exerc.:  28-30; prob.:  31, 36, 37  (Port Check #2 due, thru Sec. 1.4)

Fri

2/10

problems:  46, 47, 48, 49, 55

Mon

2/13

review

Tues 

2/14

lab?

Wed

2/15

Exam #1, chapters 0-1

Fri

2/17

Sec. 2.1

