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CS 518 Advanced Analysis of Algorithms
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prerequisite
per week  perweek  per week

Description @ words or less) Advanced study in design and analysis of algorithms. Topics: randomized and
approximation algorithms, linear programming, network flow and string matching.

Instructor: SarahMocas __ Phone number: (360) 546-9228 Email:_smocas@vancouver.wsu.edu

Contact; Sarah Mocas ' Phone number: (360) 546-9228 Email: smocas@vancouver.wsu.edu
Campus Zip Code: 98686
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Please attach rationale for your request, a current and complete syllabus, and
explain how this impacts other units in Pullman and other branches (if applicable).

This course has been successfully offered as CS 580 Topics in Computer Science in
2008,2010 and is currently offered in Spring 2012, therefore I am requesting a specific
catalogue number. In addition, the material offered directly contributes to student’s
ability to complete research for a required Masters thesis. Also note, the material in the
~ proposed course does not duplicate material in CS 516, which covers computational
theory.

Since this course will be offered only by the computer science department (ENCS) on the
WSU Vancouver campus as a part of the Masters program, it has no direct impact on
units in Pullman and other WSU branches.
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CS 518 Advanced Analysis of Algorithms

Spring 2012
Time: Monday, Wednesday 4:15 to 5:30 (VELS 19)
Instructor: Dr. Sarah Mocas
Phone: ' (360) 546-9228
E-mail: , smocas@vancouver.wsu.edu
Office Hours: Monday, Wednesday 3:00 to 4:00
Required Textbooks: Introduction to Algorithms, 3 edition, by Cormen, Leiserson, Rivest &
» Stein, McGraw Hill, 2001, ISBN 0-07-013151-1.
Reference Material: - Papers as listed in the lecture slides

Course Description
Advanced study in design and analysis of algorithms. Topics: randomized and approximation
algorithms, linear programming, network flow and string matching.

Goal .

All students will develop the ability to read and understand research papers that include a significant
analysis of algorithms component They will also gain familiarity with several advanced algorithm
design techniques.

Projects and Assignments .

Homework assignments will be given most weeks. There will also be two term project for this course.
Students will choose a recent research papers from a computer science conference proceedings or
journal to read. The paper should have a significant algorithm design and analysis component. The
student will give a class lecture explaining part of the paper they have read in a Way that would be easy
for another student in the class to understand. Students are expected to extract the important ideas
from the papers and present them in a clear and economical way. Students will also implement at least
one algorithm that is analyzed in a paper and do an empirical study to evaluate whether the analysis is
correct. Students must choose their papers to read/present and obtain agreement from the instructor on
the topic and scope of their projects.

Exams
A midterm exam will be given.

Grades
Your scores on assignments, the exam, and presentations will determine your grade. The grade scale is:
an A is 90-100, a B is 80-89, a C is 70-79 and a D is 60-69.
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Exam Dates

Take-home Exam

Given: Wednesday, February 29
. Due: Monday, March 5%

Paper/talk Dates »
Topic/Paper #1 Approved January 18t
Student Lecture the week of February 13t to 29t
Your Paper #1 Due - February 29t
Topic/Paper #2' Approved March 21+
Student Lecture the week of April 11t to 25
Your Paper #2 Due April 30t
Grading
Midterm Exam 25%
Class Participation 5%
Assignments 20%
Project/Paper/Presentation #1 and #2 50% -

SCHEDULE OF READINGS, EXAMS AND HOLIDAYS

Week | Date | Chapter | Topic

1 1/9 5 Probabilistic Analysis and Randomized Algorithms

2 1/16 35 1/16 - Martin Luther King Jr. Holiday
Approximate Algorithms :
A compendium of NP optimization problems
http://www.nada kth.se/~viggo/wwwcompendium/

3 1/23 35 Approximate Algorithms

4 1/30 29 Linear Programming

5 2/6 29 Linear Programming

6 2/13 29 Linear Programming

7 2/20 President's Holiday - Monday, February 20®
Student Lecture

8 2/27 Student Lecture ‘ '
Take Home Exam: February 29%/ Due March 5t

9 3/5 29 Linear Programming

10 3/12 SPRING BREAK - Holiday Week

11 3/19 26 Maximum Flow

12 3/26 26 Maximum Flow ,

13 4/2 30, 32 Polynomials and the FFT (Fast Fourier Transform)
String Matching

14 4/9 32 String Matching

15 4/16 Student Lecture

16 4/23 Student Lecture

17 4/30 Final Exam Week

PAPERS MAY BE ADDED TO THE READINGS
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COURSE POLICY

Cheating: Plagiarism and cheating will not be tolerated. University policy will be adhered to in such cases.
Plagiarism or cheating will result in a grade of 0 for the exam or assignment in question. Exams are expected to be
entirely the product of the students own work. Some collaboration is permitted for homework assignments — see
below. There is a difference between collaboration and plagiarism. Plagiarism is the act of using another’s work
without giving them credit. Collaboration is the exchange of ideas, the debate of issues and the examination of
readings with others that enables you to arrive at your own independent thoughts. Collaboration is encouraged.
YOU ARE WELCOME TO UTILIZE THE WEB AS A LEARNING TOOL HOWEVER; COPYING MATERIAL FROM THE WEB AND
INSERTING IT IN YOUR ASSIGNMENT, IN WHOLE OR IN PART, AS YOUR OWN WORK IS PROHIBITED.

Attendance is not required but you are respon51ble for the material presented in class and a portion of your final
grade is based on class participation.

Homework ASSIGNMENTS ARE DUE AT THE BEGINNING OF CLASS ON THE DAY THEY ARE DUE. The instructor may give
other dates/times for the submission of assignments. You will be expected to complete each assignment
completely and on- time.

*  Working in Groups is acceptable on written homework problems that do not require development or
execution of software. When working together, it is expected that each student will turn in their own set
of solutions and identify the classmates with whom they worked. Software assignments (problems
requiring developing source code or executing programs) must be performed individually, sharing of data
and/or source code will not be allowed unless the assignment specifies otherwise.

Makeup exams will not be given without prior authorization or written documentation that the student was
unable to participate. Unexcused missed exams result in a grade of zero for that exam, Excused absences include
personal emergencies and work-related obligations, however confirmation is necessary.

UNIVERSITY POLICY

Academic Integrity: Academic integrity is the cornerstone of the university and will be strongly enforced in this
course. Any student found in violation of the academic integrity policy will be graded as stated in the Course
Policy and will be referred to the Office of Student Conduct. For additional information about WSU’s Academic
Integrity policy/procedures please contact (360) 546-9573. For detail see http://conduct.wsu.edu/ and
http://www.wsulibs.wsu.edu/plagiarism/main.html.

Disability Accommodation: Accommodations may be available if you need them in order to fully participate in
this class because of a disability. Accommodations may take some time to implement so it is critical that you
contact Disability Services as soon as possible. All accommodations must be approved through Disability
Services, located in the Student Resource Center on the Lower Level of Student Services Center (360) 546-9138.
Also see http://drc.wsu.edu/Default.asp.

Emergency Notification System: WSU has made an emergency notification system available for faculty,
students and staff. Please register at myWSU with emergency contact information (cell, email, text, etc). You may
have been prompted to complete emergency contact information when registering for classes. In the event of a
Building Evacuation, a map at each classroom entrance shows the evacuation point for each building. Please
refer to it. Finally, in case of class cancellation campus-wide, please check local media, the WSU Vancouver web
page and/or http://www.flashalert.net/. Individual class cancellations may be made at the discretion of the
instructor. Each individual is expected to make the best decision for their personal circumstances, taking safety
into account.

Important Dates and Deadlines: www.registrar.wsu.edu/Registrar/Apps/AcadCal. ASPX
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Time:
Instructor:
Phone:
E-mail:
Office:
Office Hours:
Credit:

Required Textbooks:

Reference Material:

Prerequisite Courses:

Prerequisite Topics:
Course Description:

Learning Outcomes

All students will develop the ability to read and understand research papers that include a significant

CS 518 Advanced Analysis of Algorithms

Course Syllabus
Spring 2012

Monday, Wednesday 4:15 to 5:30 (VELS 19)
Dr. Sarah Mocas
(360) 546-9228

smocas@vancouver.wsu.edu

VECS 301F

Monday, Wednesday 3:00 to 4:00 and by appointment
3 Semester Hours

Introduction to Algorithms, 3 edition, by Cormen, Leiserson, Rivest &
Stein, McGraw Hill, 2001, ISBN 0-07-013151-1.

Papers as listed in the lecture slides.

CS 450 or an Undergraduate course in algorithms

Fundamental algorithms, and computability

Advanced study in design and analysis of algorithms. Topics:
randomized and approximation algorithms, linear programming,
network flow and string matching.

analysis of algorithms component. They will also gain familiarity with several advanced algorithm

design techniques.

Major Topics Covered in the Course
1. Advanced algorithmic strategies for solving complex problems. Design techniques include
dynamic programming, linear programing and the approximation of solutions.
2. Advanced algorithms that apply to graph analysis or string manipulation.

3. The reading and synthesis of important ideas from an algorithms conference or journal research

papers.

Student Learning Outcomes and Assessment
By the end of the course, students should have a greater understanding of the advanced algorithmic
techniques. Specifically, students should be able to

Graduate Student Learmng Outcomes
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ENCSCO 3 g i | Term paper and 3
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ENCS Graduate Outcomes:
1. Have depth of knowledge in a particular field or subfield of their discipline so that they are recognized as experts in
that field;

2. Have the ability to formulate and execute a research plan, including generating and analyzing research results;

Are able to communicate effectively through oral presentations and publications;

4. Pursue professional development to meet the challenging demands and increasing responsibilities of a successful
career.

»

Projects and Assignments

Homework assignments will be given most weeks. There will also be two term project for this course.
Students will choose a recent research papers from a computer science conference proceedings or
journal to read. The paper should have a significant algorithm design and analysis component. The
student will give a class lecture explaining part of the paper they have read in a way that would be easy
for another student in the class to understand. Students are expected to extract the important ideas
from the papers and present them in a clear and economical way. Students will also implement at least
one algorithm that is analyzed in a paper and do an empirical study to evaluate whether the analysis is
correct. Students must choose their papers to read/present and obtain agreement from the instructor on
the topic and scope of their projects. '

Exams
A midterm exam will be given.

Grades
Your scores on assignments, the exam, and the presentations will determine your grade.

Exam Dates
Take-home Exam Given: Wednesday, February 29t
Due: Monday, March 5%

Paper/talk Dates

Topic/Paper #1 Approved January 18t
Student Lecture the week of February 13t to 29th
Your Paper #1 Due February 29t
Topic/Paper #2 Approved March 213
Student Lecture the week of April 11t to 25t
Your Paper #2 Due April 30t

Grading
Midterm Exam 25%
Class Participation 5%

Assignments 20%
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(Calculated over the total of all accumulated points on assignments)
Project/Paper/Presentation #1 25% (paper or project 10% and presentation 15%)
Project/Paper/Presentation #2 - 25% (paper or project 10% and presentation 15%)

Grading is based on the scale: A 100-93, A- 92-90, B+ 89-87, B 86-83, B- 82-80, C+ 79-77, C 76-73, C- 72-70,
D+ 69-67, D 66-63, D- 62-60, F is below 60. A grade of C is required to pass this course.

SCHEDULE OF READINGS, EXAMS AND HOLIDAYS

Week '|! Date i | Chapter T Toprc AR
a1 0109 5 | Probabilistic Analysis and Randomized Algorithms
2 | 1/16 35 | 1/16 - Martin Luther King ]r Hollday -
L | Approximate Algorithms :
LA compendlum of NP optumza’uon problems i
- http://www.nada.kth. se/~v1gg 1wwwcomnend1um/
531123 v "4 85 -7 | Approximate Algorithms @ 5% - :
4 | 1/30 | 29 | Linear Programming
5| 2/6% |« 29 ©.i| Linear Programming
i 6 ©2/13 | | Student Lecture & : :
37 2/20 Lecture | President's Hollday Monday, February 20“'
- | paper | StudentLecture ' ‘
8l [ 227 2| Lecture Student Lecture = . L o
e paper | Take Home Exam: February 29“1/ Due March 5th .
U9 T 0 3160 | 26 Teis | Maximum Flow 5 i e
105 - 3/12 o SPRING BREAK - Hohday Week
117711 3/19: |5 26 | Maximum Flow “ e
12 | 3/26 | 26 | Maximum Flow ° ' w8 ' i
13 | 42 | 30 | Polynomials and the FFT (Fast Fourler Transform)
14 | 49 32 ¢ String Matching R :
15 | 4/16 | Lecture | Student Lecture
16 | 4/23 Lecture Student Lectur‘e s
17 4/30 Frnal Exam Week
PAPERS WILL BE ADDED TO THE READINGS - Spec1f1cally, papers to be presented by
students will be added.

Based on class research interests, some material may be modified. Each term students will be
asked about the algorithmic knowledge that would benefit their Master’s research and topic
may be modified accordingly.

COURSE POLICY

Cheating: Plagiarism and cheating will not be tolerated. University policy will be adhered to in such
cases. Plagiarism or cheating will result in a grade of 0 for the exam or assignment in question and will




School of Engineering and Computer Science, Washington State University Vancouver

be reported to the Office of Student Affairs. Homework assignments and exams are expected to be
entirely the product of the students own work. There is a difference between collaboration and
plagiarism. Plagiarism is the act of using another’s work without giving them credit. Collaboration is
the exchange of ideas, the debate of issues and the examination of readings with others that enables
you to arrive at your own independent thoughts. Collaboration is encouraged. YOU ARE WELCOME
TO UTILIZE THE WEB AS A LEARNING TOOL HOWEVER; COPYING MATERIAL FROM THE
WEB AND INSERTING IT IN YOUR ASSIGNMENT, IN WHOLE OR IN PART, AS YOUR OWN
WORK IS PROHIBITED.

Attendance is not required but you are responsible for the material presented in class.

Homework will typically be assigned on a weekly basis (due the following week). Homework is due at
the beginning of class on the date it is due. The instructor may extend dates/times for the submission of
some assignments.

» Late Homework will be graded down 10% per late day (24 hour period or any part thereof).

e Working in Groups is acceptable on written homework problems that do not require
development or execution of software. When working together, it is expected that each student
will turn in their own set of solutions and identify the classmates with whom they worked.
Software assignments (problems requiring developing source code or executing programs) must
be performed individually, sharing of data and/or source code will not be allowed unless the
assignment specifies otherwise.

Makeup exams will not be given without prior authorization or written documentation that the
student was unable to participate. Unexcused missed exams result in a grade of zero for that exam.
Excused absences include personal emergencies and work-related obligations, however confirmation is
necessary.

“Copyright 2011 Sarah Mocas as to this syllabus, all lectures, and course-related written materials.
During this course, students are prohibited from making audio, video, digital, or other recordings
during class, or selling notes to or being paid for taking notes by any person or commercial firm
without the express written permission of the faculty member teaching this course. “

UNIVERSITY POLICY

» WSUV Reasonable Accommodation Statement: “Accommodations may be available if you need
them in order to fully participate in this class because of a disability. Accommodations may take
some time to implement so it is critical that you contact Disability Services as soon as possible. All
accommodations must be approved through Disability Services, located in the Student Resource
Center on the Lower Level of Student Services Center, (360) 546-9138.”

* WSU Academic Integrity Statement: “Academic integrity is the cornerstone of the university and
will be strongly enforced in this course. Any student found in violation of the academic integrity
policy will be given an F for the work (assignment, exam, etc.) and will be referred to the Office of
Student Conduct. For additional information about WSU’s Academic Integrity policy/procedures,
please contact (360) 546-9573.”
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Emergency Notification System: “WSU has made an emergency notification system available for
faculty, students, and staff. Please register at zzusis with emergency contact information (cell, email,
text, etc.). You may have been prompted to complete emergency contact information when registering
for classes at RONet. In the event of a building evacuation, a map at each classroom entrance shows the
evacuation point for each building. Please refer to it. Finally, in case of class cancellation campus-wide,
please check local media, the WSU Vancouver web page and/or http://www.flashalert.net/. Individual
class cancellations may be made at the discretion of the instructor. Each individual is expected to make
the best decision for their personal circumstances, taking safety into account. Safety plan website




