Course Syllabus

Design & Analysis of Algorithms CS4/56101
Fall 2010
Instructor & Contact Information
· Professor Johnnie W. Baker
· Room MSB 260

· Phone 330-672-9061
· jbaker@cs.kent.edu
· Office Hours  ---  MWF 1-2pm and by appointment in MSB 260 

Course website:  http://www.cs.kent.edu/~jbaker/Algorithms-F10/
Prerequisites:  Data Structures – CS 33001
Textbook and Resources:

· Algorithm Design: Foundations, Analysis, and Internet Examples, Wiley, 2002, ISBN 0-471-38365-1 
(by   Michael T. Goodrich  and  Roberto Tamassia)  
· Book Website:  http://algorithmdesign.net/
· Book website includes many resources such as 

· The authors slides (I will use or modify some of these)

· Animation (that often illustrate how an algorithm performs

· Hint servers for some problems (be sure to use these)

· Software code for some of the algorithms

· Errata list with corrections
Course Description: This course is an introductory undergraduate/graduate course on the design and analysis of algorithms. It builds on the study of the analysis and implementation of data structures and algorithms from CS 33001. The goal is to introduce a number of important algorithm design techniques as well as basic algorithms that are interesting both from a theoretical and also practical point of view. We will cover basic algorithm design techniques such as divide-and-conquer, dynamic programming, and greedy techniques for optimization. We will cover techniques for proof of the correctness of algorithms and also asymptotic analysis of algorithm time bounds by the solution of recurrence equations. We will apply these design and analysis techniques to derive algorithms for a variety of tasks such as sorting, searching, and graph problems. Typical algorithm topics that will probably be included are deterministic and randomized sorting and searching  algorithms, depth and breadth first search graph algorithms for finding paths and matchings, and algebraic algorithms for fast multiplication and linear system solving.
Goals: This course has several goals
· Study important data structures and algorithmic techniques not normally covered in CS 33001. 
· Develop ability to design efficient algorithms.
· Be able to both recognize and use various algorithm design techniques
· Be able to understand the tradeoffs involved in selecting from various data structures and algorithms when solving specific problems
· Be able to analyze the time and space complexity of algorithms 
· Develop ability to prove correctness and evaluate efficiency of algorithms. 
Topics expected to be included:
Which chapters and sections will be covered has not been pre-determined, but the below list provides an initial guess.  The topics and order listed are tentative and subject to change; some topics may only be quickly surveyed to add breadth, while others will be covered in reasonable depth. 
· Algorithm Analysis 

· Data Structures (Elementary Data Structures, Vectors,  Stacks, Queues,  Sequences, Trees, Heaps, Priority Queues, Hash Tables, Dictionaries) 

· Searching ( Binary Search Trees,  AVL Trees, Red-Black Trees, Skip Lists, Locators) 

· Sorting (Merge Sort, Quick Sort, Sorting Lower Bound, Sets, Radix Sort, Selection) 

· Fundamental Techniques (Greedy Method, Divide-and-Conquer, Dynamic Programming) 

· Graphs Algorithms (Graphs, Depth-First Search, Breadth-First Search, Biconnectivity, Directed Graphs) 

· Weighted Graphs (Shortest Paths, Minimum Spanning Tree) 

· Network Flow and Matching 

· Text Processing (Pattern Matching) 

Grading Policy

· Homework assignments

· Homework will be assigned regularly (weekly, at the end of chapters/sections, etc.). 
·  Homework problems will be handed in, presented by students, or discussed in class (or a combination of these)
·  Course Grade

· Based on homework, class presentations, midterm, and final

· Approximate weights

· Homework, Homework  Presentations & Discussions 
40%

· Midterm Exam   





30%
· Final Exam         





30%
· The distribution/percentages that will be used in grading is as follows:
 100-93 A, 92-90 A–, 89-87 B+, 86-83 B, 82-80 B–, 79-77 C+, 76-73 C, 72-70 C–, 69-67 D+, 66-60 D, 59-0 F. 

Makeup and Late Policies: 
· It is a course requirement for students to take all examinations at the scheduled time. If a missed exam is not excused, your grade for that exam will be zero. To receive an excused absence, either you must contact me in advance and receive permission to be absent or else present documented evidence of illness or of an individual/family emergency situation.
· The deadline for handing in homework will normally be prior to or at the beginning of a class when solutions are discussed or presented.
· Unexcused late homework is normally not accepted. This is particularly true if is submitted after the solutions have been discussed or the next day after the deadline. If accepted, it will normally accrue some penalty points.
Homework and Collaboration:

· You will need to devote a considerable amount of time to homework.
· The goal of the homework is to master the material.
· This can best be accomplished by working through problems by yourself.
· However, if you are truly stuck, working with someone else may help.
· You owe it to yourself and the person you are working with to spend me time trying to solve the problem prior to meeting.
· You must write your solutions independently.
· Any study group should be limited to 2-3 so that each collaborator can participate in the solution.
· If you obtain a solution through research, (e.g., from books, journal, or the web), you are expected to acknowledge your sources in your write up and to not copy the solution but instead to write your solution independently.
· Your understanding of homework assignments will be tested on the midterm and final examinations
Milestones for successful completion of the course
· Regular attendance is important in this class. There is a strong correlation between class attendance and grade performance. On the rare occasions that you cannot avoid being absent, you are responsible for getting class notes and assignments. While class slides posted on the class website will provide information about the material covered in class, they will not include some important information such as discussion of points on slides, class discussions, and information written on the board.
	· Perform the homework thoroughly and independently
· Read the book carefully and several times.


Registration Requirement:

· The official registration deadline for this course is September 7, 2008.  University policy requires all students to be officially registered in each class they are attending.  Students who are not officially registered for a course by published deadlines should not be attending classes and will not receive credit or a grade for the course.  Each student must confirm enrollment by checking their class schedule (using Student Tools in FlashFast) prior to the deadline indicated.  Registration errors must be corrected prior to the deadline. 
Statement on Enrollment and Official Registration

· The official registration deadline for this course is September 12, 2010. In case of questions about this date, consult the website
https://keys.kent.edu:44220/ePROD/bwlkffcs.P_AdvUnsecureCrseSearch?term_in=201080 
· University policy requires all students to be officially registered in each class they are attending.  
Students who are not officially registered for a course by published deadlines should not be 
attending classes and will not receive credit or a grade for the course.  Each student must confirm enrollment by checking his/her class schedule (using Student Tools in FlashLine) prior to the deadline indicated.  Registration errors must be corrected prior to the deadline.
Course Withdrawal Deadline: is November 7, 2010.  In case of questions about this date, consult the following webpage

https://keys.kent.edu:44220/ePROD/bwlkffcs.P_AdvUnsecureCrseSearch?term_in=201080
University Policy on Cheating & Plagiarism Statement:

· University policy 3342-3-01.8 deals with the problem of academic dishonesty, cheating, and plagiarism.  None of these will be tolerated in this class.  The sanctions provided in this policy will be used to deal with any violations.  

· If you have any questions, please read the policy at 


http://www.kent.edu/policyreg/policydetails.cfm?customel_datapageid_1976529=2037779 


and/or ask.

Student Disabilities Statement: 

· University policy 3342-3-01.3 requires that students with disabilities be provided reasonable accommodations to ensure their equal access to course content.  If you have a documented 
disability and require accommodations, please contact the instructor at the beginning of the semester to make arrangements for necessary classroom adjustments.  Please note, you must first verify your eligibility for these through Student Accessability Services (contact 330-672-
3391 or visit  www.kent.edu/sas for more information on registration procedures).
