
COURSE DESCRIPTION

Department and Course Number: CSC 349
Course Coordinator: Lois Brady

Course Title:   Design and Analysis of Algorithms
Course Credits:  4.0
Current Catalog Description:

Intermediate and advanced algorithms and their analysis. Mathematical, geometrical, and graph algorithms. NP-complete problems. Additional topics will be chosen from pattern matching, file compression, cryptology, dynamic and linear programming, and exhaustive search. 4 lectures. Prerequisite: CSC/CPE 103 and MATH 142 and either STAT 312 or STAT 321. 

Textbook:

Cormen, Leiserson, Rivest, Introduction to ALGORITHMS, McGraw-Hill, 1989.

Harel,  ALGORITHMICS -  The Spirit of Computing, 2nd edition, Addison-Wesley, 1992.

References:

Brassard and Bratley, Algorithms, Theory and Practice, Prentice-Hall, 1988.

Manber, Introduction to Algorithms, Addison-Wesley, 1989.

Course Goals:

General:

For the student to

1.
understand the role of algorithms in computer science.

2.
become familiar with some classical algorithms of computer science.

3.
understand the meaning and significance of the problem classes P, NP, NP-complete and NP-hard and know examples of problems in each class.

4.
become familiar with some common parallel algorithms for several parallel machine models.

Design:

For the student to

1.
understand that there is no algorithm for designing algorithms, but there are heuristics.

2.
become skillful in designing correct algorithms with iteration.

3.
become skillful in designing correct algorithms by the heuristics of divide and conquer and recursion.

4.
become skillful in designing correct algorithms by the heuristics of memorized recursion and dynamic planning.

5.
recognize circumstances in which a greedy strategy can be correctly used.

6.
recognize the design strategies in (6) - (9) in given algorithms.

7.
recognize situations in which the design strategies in (6) - (9) may be successful.

Analysis:
For the student to

1.
prove algorithms are correct using standard methods / recognize when they are not correct.

2.
analyze algorithms performance  and express it in terms of BIG THETA, BIG O and BIG OMEGA notation.

Prerequisites by Topic:

Programming in a high level language; data structures such as arrays, lists, trees, heaps, graphs; topics and methods from discrete math and calculus (infinite series, integrals); familiarity with meaning and use of Big Theta, Omega, Oh

Major Topics Covered in the Course:

week 1-2
intro to algorithms, role in Computer Science



iterative programming heuristic (i.e. loops)





correctness and performance, review of O, Q, W notation

week 3-4 
recursion and divide and conquer heuristic, correctness and performance,



writing and solving recurrence relations for performance




week 5-6
memoized recursion and dynamic planning heuristic



correctness and performance

week 7 

greedy heuristic



sufficient conditions for it to work
(exchanges / matroids)







correctness and performance

week 8-9
the problem classes P, NP, NP-Complete




week 9-10
intro to parallel algorithms

Laboratory Projects:   (specify number of weeks on each)

No lab component

Estimate CSAB Category Content:

	Category
	Core
	Advanced

	Data Structures
	
	

	Algorithms
	2
	2

	Software Design
	
	

	Computer Organization and Architecture
	
	

	Concept of Programming Languages
	
	


Oral and Written Communications:
Every student is required to submit at least   written reports (not including exams, tests, quizzes, or commented programs) of typically   pages and to make    oral presentations of typically _____ minutes duration.  Include only material that is graded for grammar, spelling, style, and so forth, as well as for technical content, completeness, and accuracy.

Students design and write many algorithms in assigned problem sets. These are graded for clarity of expression, correctness and completeness. Additionally 5% of the grade is determined by class participation which consists for the most part of students presenting their algorithms, proof of correctness and performance analysis (about 10 minutes long).

Social and Ethical Issues:
Please list the topics that address the social and ethical implications of computing covered in all course sections.  Estimate the class time spent on each topic.  In what ways are the students in this course graded on their understanding of these topics (e.g., test questions, essays, oral presentations, and so forth)?

No significant component
Theoretical Content:
Please list the types of theoretical material covered, and estimate the time devoted to such coverage.

Proof of algorithm correctness: method and practice   (6 hours)

Analysis of algorithms performance: method and practice   (6 hours)

Problem Analysis:
Please describe the analysis experiences common to all course sections.

Please see goals above. Students design many algorithms, prove their correctness and analyze their performance. Some are implemented and tested too.

Solution Design:
Please describe the design experiences common to all course sections.
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