
Syllabus

COMP 402 Algorithm Analysis and Design

I. Introductory Information

A. Department Name:  Business Administration, Computer Science and Information Technology
B. Department Catalog Number:  COMP402
C. Course Title:  Algorithm Analysis and Design
D. Semester Hours of Credit:  Three
E. Clock Hours per Week:  Three
F. Overlays:  None
G. Restrictions upon Enrollment:  The course prerequisites are COMP300 Data Structures and MATH 211 or permission of the instructor.
II. Description of the Course

A. Catalog Description

Provides a survey of classic and modern computer algorithms, demonstrates techniques to analyze algorithm performance and illustrates the design methodologies used to develop computer algorithms.  

B. Comprehensive Description

Provides a survey of classic and modern computer algorithms, demonstrates techniques to analyze algorithm performance and illustrates the design methodologies used to develop computer algorithms.  The material taught includes mathematical concepts used in describing the complexity of an algorithm.  Students will also learn classic algorithms for computation including efficient methods for sorting and searching, as well as for solving problems in graph theory, computational geometry, number theory, cryptography and numerical computation.  The instructor will examine the strategies used to design these algorithms.  Finally the instructor will present show problems for which no “efficient” solution exists and introduce the concepts of intractability and NP-completeness.  
III. Exposition

A. Objectives:  

Upon completion of the course, students should be able to do the following: 

1. Explain the mathematical concepts used in describing the complexity of an algorithm and demonstrate how to measure complexity and explain its effects on performance.  

2. Implement a subset of classic algorithms for solving different problems such as sorting, searching, pattern matching, shortest-path computation, minimum spanning tree, cost optimization, encryption, etc.
3. Select algorithms appropriate for application requirements and be able to explain the trade-offs that exist among different algorithms that produce the desired result.  

4. Describe and provide examples of different strategies for algorithm design and employ one or more of these techniques for solving a given problem

B. Activities and Requirements:  

1. Participate in classroom discussions and group projects.

2. Complete and submit all assigned projects, laboratory exercises and homework.

3. Achieve a satisfactory average grade on examinations and assignments.

C. Major Units and Time Allocated: 

1. Review of basic mathematics and proof techniques  
(3 hours)

2. Concepts in Algorithm Analysis:



(6 hours)

a. Asymptotic analysis;

b. Standard complexity classes; 

c. Time and space tradeoffs in algorithms; 

d. Recurrence relations to analyze recursive algorithms 

3. Comparison of classic sorting algorithms


(9 hours)

4. Fundamental algorithmic design strategies: 

(9 hours)

a. Divide and Conquer

b. Dynamic Programming, 

c. Greedy Approach 

5. Standard Algorithms:




(15 hours) 

a. Graph and tree algorithms: Depth- and breadth-first traversals; shortest-path algorithms; transitive closure; minimum spanning tree ; topological sort 

b. Number Theory:  gcd, primality testing, cryptography

c. Computational Geometry:  line segment intersection, convex hull

d. Numerical computation:  Matrix and polynomial operations 

e. Pattern matching:  string and text computations

6. NP and NP-completeness 




(3 hours)

D. Materials and Bibliography:

1. Suggested Textbooks:

Cormen, Thomas H., Leiserson, Charles, Rivest, Ronald and Stein, Clifford.  Introduction to Algorithms, 2nd edition.  McGraw-Hill, New York, NY, 2001.    

2. Bibliographic support

Aho, Alfred, Hopcroft, John and Ullman, Jeffery.  The Design and Analysis of Algorithms.  Addison Wesley, Reading, MA, 1974.    

Baase, Sara and Van Gelder, Allen.  Computer Algorithms, Introduction to Design and Analysis, 3rd edition.  Addison-Wesley, Reading, MA, 2000.

Horowitz, Ellis, Sahni, Sartaj, and Rajasekaran, Sanguthevar.  Computer Algorithms/C++.  Computer Science Press, New York, NY, 1997.    

Knuth, Donald.  The Art of Computer Programming, volume 1: Fundamental Algorithms, 3rd edition. Addison-Wesley, Reading, MA, 1997.
Knuth, Donald.  The Art of Computer Programming, volume 3: Sorting and Searching, 2nd edition. Addison-Wesley, Reading, MA, 1998.
Sedgewick, Robert. Algorithms in C++, 3rd edition, Parts1-5. Addison-Wesley, Reading, MA, 2001.
IV. Standards:

Evaluation of student performance will be based activities such as programming assignments, examinations, class participation and homework.  

V. Rationale and Impact:

The Association for Computing Machinery (ACM) is one of the major professional organizations in computing.  This organization provides a recommended curriculum of nine basic courses that any program offering a degree in Computer Science should include.  Algorithm Analysis and Design is one of the nine.  We have traditionally offered this course about every two years under our special topics course, COMP480 – Special Problems.  We believe that it is appropriate to move Algorithm Analysis and Design into position as one of our major electives under its own course number.  COMP480 will then return to its former role as an experimental course, special topics course. 

VI. Cost and Staff Analysis:

This course will be a major elective course offered every two years.  We have been offering it as COMP480 on this schedule.  Thus, no additional staffing issues should arise in presenting the course. 
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