CSE 3315

Theoretical Concepts in Computer Science and Engineering
Fall 2014
Instructor: Dr. Linda Barasch
Office Number: ERB 643
Office Telephone Number: 817-272-3638
Email Address:  barasch@uta.edu
Office Hours:  MW 8-10 or by appointment
Section Information:  CSE 3315-001
Time and Place of Class Meetings:  MWF 10-10:50  NH 108
Description of Course Content: Selected theoretical concepts including regular and context free languages, finite state and pushdown automata, Turing machines, computability, and NP- completeness.

Student Learning Outcomes: 
Students will have an understanding of the theoretical foundations in computer science and engineering, including the following:

Strings, languages, countability and proof techniques

Ability to create, describe, and use finite automata and regular languages
Determinism vs nondeterminism

Ability to create, describe, and use pushdown automata and context-free grammars
Ability to prove certain languages are/are not regular or context-free

Ability to create, describe, and use Turing Machines

The Curch-Turing thesis and computability theory

Computational complexity and the classes P, NP and NP-complete 

Required Textbooks and Other Course Materials: 
Michael Sipser, Introduction to the Theory of Computation, 3rd edition, Cengage Learning

ISBN 13-978-1-133-18779-0
Descriptions of major assignments and examinations: There will be 3 exams and a final comprehensive exam
Attendance:  At The University of Texas at Arlington, taking attendance is not required. Rather, each faculty member is free to develop his or her own methods of evaluating students’ academic performance, which includes establishing course-specific policies on attendance.   As the instructor of this section, I have elected to take attendance but will not factor attendance into the grade.  Students are expected to attend all classes.
Grading:
Three exams 


23% each



Comprehensive final

31%

90-100 A

80-90  B

70-80  C

60-70  D

<60  F

Students are expected to keep track of their performance throughout the semester and seek guidance from available sources (including the instructor) if their performance drops below satisfactory levels; see “Student Support Services,” below.
There will be NO make-up of exams unless the instructor has been notified in advance, and then only under extenuating circumstances as determined by the instructor, whose decision is final.  Requests for permission to go home before the final exam date will never be granted except for medical reasons and with proof from a doctor
Drop Policy: Students may drop or swap (adding and dropping a class concurrently) classes through self-service in MyMav from the beginning of the registration period through the late registration period. After the late registration period, students must see their academic advisor to drop a class or withdraw. Undeclared students must see an advisor in the University Advising Center. Drops can continue through a point two-thirds of the way through the term or session (October 29 by 4pm). It is the student's responsibility to officially withdraw if they do not plan to attend after registering. Students will not be automatically dropped for non-attendance. Repayment of certain types of financial aid administered through the University may be required as the result of dropping classes or withdrawing. For more information, contact the Office of Financial Aid and Scholarships (http://wweb.uta.edu/ses/fao).
Americans with Disabilities Act: The University of Texas at Arlington is on record as being committed to both the spirit and letter of all federal equal opportunity legislation, including the Americans with Disabilities Act (ADA). All instructors at UT Arlington are required by law to provide "reasonable accommodations" to students with disabilities, so as not to discriminate on the basis of that disability. Any student requiring an accommodation for this course must provide the instructor with official documentation in the form of a letter certified by the staff in the Office for Students with Disabilities, University Hall 102. Only those students who have officially documented a need for an accommodation will have their request honored. Information regarding diagnostic criteria and policies for obtaining disability-based academic accommodations can be found at www.uta.edu/disability or by calling the Office for Students with Disabilities at (817) 272-3364.

Title IX: The University of Texas at Arlington is committed to upholding U.S. Federal Law “Title IX” such that no member of the UT Arlington community shall, on the basis of sex, be excluded from participation in, be denied the benefits of, or be subjected to discrimination under any education program or activity. For more information, visit www.uta.edu/titleIX.

Academic Integrity:] All students enrolled in this course are expected to adhere to the UT Arlington Honor Code:
I pledge, on my honor, to uphold UT Arlington’s tradition of academic integrity, a tradition that values hard work and honest effort in the pursuit of academic excellence. 

I promise that I will submit only work that I personally create or contribute to group collaborations, and I will appropriately reference any work from other sources. I will follow the highest standards of integrity and uphold the spirit of the Honor Code.

Student Support Services: UT Arlington provides a variety of resources and programs designed to help students develop academic skills, deal with personal situations, and better understand concepts and information related to their courses. Resources include tutoring, major-based learning centers, developmental education, advising and mentoring, personal counseling, and federally funded programs. For individualized referrals, students may visit the reception desk at University College (Ransom Hall), call the Maverick Resource Hotline at 817-272-6107, send a message to resources@uta.edu, or view the information at www.uta.edu/resources.

Electronic Communication: UT Arlington has adopted MavMail as its official means to communicate with students about important deadlines and events, as well as to transact university-related business regarding financial aid, tuition, grades, graduation, etc. All students are assigned a MavMail account and are responsible for checking the inbox regularly. There is no additional charge to students for using this account, which remains active even after graduation. Information about activating and using MavMail is available at http://www.uta.edu/oit/cs/email/mavmail.php.
Student Feedback Survey: At the end of each term, students enrolled in classes categorized as lecture, seminar, or laboratory shall be directed to complete a Student Feedback Survey (SFS). Instructions on how to access the SFS for this course will be sent directly to each student through MavMail approximately 10 days before the end of the term. Each student’s feedback enters the SFS database anonymously and is aggregated with that of other students enrolled in the course. UT Arlington’s effort to solicit, gather, tabulate, and publish student feedback is required by state law; students are strongly urged to participate. For more information, visit http://www.uta.edu/sfs.
Course Schedule/Topics
Chapter 0  Introduction

0.1 Automata, computability and complexity

0.2 Mathematical Notions and Terminology

0.3 Definitions, Theorems, and Proofs

0.4 Types of Proof

Chapter 1  Regular Languages

1.1 Finite Automata

1.2 Nondeterminism

1.3 Regular Expressions

1.4 Nonregular Languages

Minimizing Finite Automata

Chapter 2  Context-Free Languages


2.1  Context-Free Grammars

2.2  Pushdown Automata

2.3  Non-Context-Free Languages

Chapter 3  The Curch-Turing Thesis


3.1  Turing Machines


3.2  Variants of Turing Machines


3.3  The definition of algorithm

Chapter 4  Decidability


4.1  Decidable Languages


4.2  Undecidability
Chapter 7  Time Complexity

7.1  Measuring Complexity


7.2  The Class P


7.3  The Class NP


7.4  NP-completeness


7.5  Additional NP-complete problems

AUGUST

22  Introduction and review

25  Review

27  Review and Countability

29 Finite Automata

SEPTEMBER

1  Labor Day, No Class

3  Regular Operations

5  Nondeterminism

8  Nondeterminism 

10  Regular Expressions

12  Equivalence of Regular expressions and FSA  

15  Pumping Lemma

17  Pumping Lemma

19  State Minimization

22  EXAM 1

24  Context Free Grammars

26  Context Free Grammars and ambiguity

29  Chomsky Normal Form

OCTOBER

1  Pushdown automata

3  Pushdown automata

6  Pumping Lemma for CFL

8  Pumping Lemma for CFL

10  Turing Machines

13  Turing Machines

15  Variants of TM

17  EXAM 2

20  Variants of TM

22  Variants of TM

24  Church-Turing

27  Decidable Languages

29  Decidable Languages

31  Halting Problem

NOVEMBER

3  Halting Problem

5  Time Complexity

7  Time complexity

10  Class P

12  EXAM 3

14  Class P

17  Class NP

19  Class NP
21  NP Completeness
24  Reductions

26  Reductions

28  Thanksgiving Holiday, No Class

DECEMBER

1  Reductions

3  Review

As the instructor for this course, I reserve the right to adjust this schedule in any way that serves the educational needs of the students enrolled in this course, including dates of exams. 
Emergency Exit Procedures: Should we experience an emergency event that requires us to vacate the building, students should exit the room and move toward the nearest exit.  There is one exit door at the front on the class which leads to the atrium, from which one can exit to the outside through doors to the left, right or ahead.  A second exit from the class is through the door on the left side of the classroom (when facing front) which leads to a short set of stairs to a fire door which leads to the outside. When exiting the building during an emergency, one should never take an elevator but should use the stairwells. Faculty members and instructional staff will assist students in selecting the safest route for evacuation and will make arrangements to assist individuals with disabilities. 
Emergency Phone Numbers: In case of an on-campus emergency, call the UT Arlington Police Department at 817-272-3003 (non-campus phone), 2-3003 (campus phone). You may also dial 911.

