
CS 3613: Theoretical Foundations of Computing
Fall 2021 Syllabus

Instructor Information

Name: Vishalini Laguduva Ramnath
Office: MSCS 207
Email: vlagudu@okstate.edu
Office Hours: T TR 10:30 - 12:00 noon, or by appointment.

Class Information

Dates: 16th Aug - 10th Dec
Time: MWF 11:30 - 12:20 pm
Classroom: MSCS 445

TA Information

Name: TBD
email: TBD
Office Hours: TBD
Office: TBD

Course Description

Introduction to the classical theory of computer science. Sequential machines and their appli-
cations to devices, processes, and programming. Models of computation: finite-state automata,
push-down automata, Turing machines. The role of non-determinism. Limits of digital computa-
tion. Computability and unsolvability. The Church-Turing Thesis. Prerequisite(s): CS 2133, CS 3653

Course Objectives

After this course, you should be able to. . .

• understand the basic concepts and application of Theory of Computation.

• apply the basic knowledge to solve computational problems.

• design Finite State Machine, Pushdown Automata, and Turing Machine for different lan-
guages.

• construct context free grammars for select languages.

• understand the power of Turing machines.

• prove certain languages are undecidable.



Required Textbook

M. Sipser: Introduction to the Theory of Computation. 2013 Cengage Learning, Third Edition, ISBN:
978-1-133-18779-0.

Reference Textbooks

Textbook 1: J. A. Martin. Introduction to Languages and the Theory of Computation. McGraw-Hill,
Recent Edition (2010).
Textbook 2: Peter Linz: An Introduction to Formal Languages and Automata. Jones and Bartlett, Fifth
Edition ISBN: 978-1-449-61552-9.
Textbook 3: Automata Theory, Languages, and Computation By John Hopcroft, Rajeev Motowani, and
Jeffrey Ullman.

Course Outline and Tentative Schedule

Week 1 Review, Course introduction, Regular Language
Week 2 Regular Language, Finite Automata, Non Determinism
Week 3 Regular Language and Grammar
Week 4 Regular Language and Regular Expression
Week 5 Context Free Grammar, Context Free Language, Test 1
Week 6 Context Free Grammar, Context Free Language, Pushdown Automata
Week 7 Pushdown Automata, Non-Context-Free Languages
Week 8 Turing Machine
Week 9 Language of Turing Machine
Week 10 Types of Turing Machine, Church-Turing Thesis, Test 2
Week 11 Decidability, Undecidability
Week 12 Decidability, Undecidability
Week 13 Reducibility
Week 14 Reducibility
Week 15 Fall break
Week 16 Pre-Finals Week
Week 17 Finals Week

Class Attendance and Participation

Attendance is strongly encouraged, but not required. Students are responsible for any material
covered in class. Some of the material covered in class will not be in the textbook. Announcements
about tests etc. will be made in class and/or by email. Students are to check their emails regularly
(using their class accounts).

OSU encourages you to wear a mask indoors in public settings regardless of whether you are
fully vaccinated, consistent with the current CDC recommendations. This is especially important
in classrooms and laboratories because people are together for long periods of time. Wearing a
mask during class not only protects you but also helps protect those around you who may be more
vulnerable. This is a simple way we can look out for all members of the Cowboy family. If you
feel sick, do not attend class. Contact University Health Services at 405-744-7665 immediately and
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communicate with me as soon as possible about any work you miss.

Assignments and Quizzes

• If you need or desire an extension on any Assignment for any reason, contact your instructor
in a timely fashion, as permitted by the need. No late work is accepted!!

• There will often be a weekly quiz or in-class assignments. It will most often be given on
Fridays, and sometimes Wednesdays. No make-up quizzes will be given. Quizzes will be Open
book and Open notes. It will be online on Canvas.

• Academic integrity is taken very seriously. You are permitted to discuss the course material
with fellow students in general terms, but the programs you write must be your own. Code
copied from each other or found on the web will result in an automatic zero for the assign-
ment,and may even result in earning an “F!” for the course and facing academic disciplinary
measures.

Exams

• There will be two midterm and a final exam.The midterm exam 1 is scheduled for the week
of September 13th and midterm exam 2 for the week of October 18th . Any violation of this
policy is a violation of the university’s Academic Integrity Policy.

• The final exam is comprehensive and will be given during a two-hour block. The exact time
will be announced later in the semester. The final exam will only be given at the announced
time. There will be no exceptions. If a student has a conflict with another final exam, the stu-
dent must contact their instructor at least two weeks in advance in order to have it resolved.

• There will be no make-up exams, even in the case of an emergency. A missed exam counts as a
zero unless a valid excuse from a physician or the Dean’s Office is presented to your instructor.
With an acceptable written excuse, a missed exam score will be replaced with the percentage
earned on the corresponding subsection of the final exam.

Grading

The course grade is determined by the following components:

Midterm Exam 1 15%
Midterm Exam 2 20%
Assignment/Homework 30%
Quizzes/in-class assignment 10%
Final Exam 25%

Final grades will be assigned according to the following scale,

Grade A 90-100%
Grade B 80-89%
Grade C 70-79%
Grade D 60-69%
Grade F 0-59%
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DEPARTMENT POLICIES

Drop and Add Policy: Students will be allowed to drop as long as the University permits them to
do so. A grade of W or F will be determined on the basis of the points earned until that time.

Academic Dishonesty/misconduct: A short example: Any student who cheats on an exam or
assignment will receive an “F” in the course. Furthermore, I will recommend that the university
carry out the strongest disciplinary action possible under the circumstances.

Cheating can include, but not limited to: (i) giving unauthorized assistance to others, (ii) re-
ceiving unauthorized assistance from others, (iii) looking at another student’s solution in an exam
or assignment, (iv) looking at or consulting material not allowed in the exam or assignment param-
eters, and (v) using another person or website (such as Chegg.com) for solutions to assignments,
programming projects or exams.
The Computer Science departmental policy for academic dishonesty and misconduct applies to this
class. A student attempting to gain unfair advantage by keeping an examination paper longer than
the time permitted is guilty of academic misconduct.

Computer Usage: The Computer Science departmental policy for computer usage applies to this
class. Exceptions will be made for students whose companies permit use of company machines for
academic work. Students taking advantage of the exception must have two-way email access.

Americans with disabilities act: The University policy for students with disabilities applies to this
class. Anyone who has a need for examinations by special arrangements should see the instructor
as the earliest possible opportunity during scheduled office hours.

Examinations/Tests: No discussion of any kind (except with the instructor) is allowed. No access
to any type of written material is allowed. Students who do not comply with the described collab-
oration policy will receive a grade of F in the course and reported as academic dishonesty.

Important Dates

• Midterm 1: Week of 17th September 2021

• Midterm 2: Week of 22nd October 2021

• Last day to drop a course with no grade: 23rd August 2021

• Academic Withdrawal Deadline: 5th November 2021

• Final Exam: 6th December, Timings - 10:00 - 11:50 am.

University Holidays

• Labor Day: 6th September 2021

• Fall Break: 22− 24 November 2021

• Thanksgiving: 25th and 26th November 2021
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