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Syllabus

COMP 300 Data Structures and Algorithms
I. Introductory Information

A. Department Name:  Business Administration, Computer Science and Information Technology
B. Department Catalog Number:  COMP300
C. Course Title:  Data Structures
D. Semester Hours of Credit:  3
E. Clock Hours per Week:  3
F. Overlays:  None
G. Restrictions upon Enrollment:  The course is restricted to students who have completed COMP161, Programming II, or students given permission by the instructor.
II. Description of the Course

A. Catalog Description

Introduces the fundamental concepts of data structures, abstractions for organizing and processing data, and the algorithms that evolve from them.  Topics include basic data structure types (including stacks, queues, linked lists, hash tables, trees, heaps and graphs) and their applications, algorithms for searching and sorting, the use of object and generic programming techniques for implementation, algorithm analysis and algorithm design strategies including recursion and greedy approaches.

III. Exposition

A. Objectives:  

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

1. Define basic concepts in program performance: algorithm analysis, standard complexity notation (e.g. Big O, Little O, Omega and Theta), time and space tradeoffs. 

2. Define and implement sets, linked lists, stacks, and queues through use of arrays and dynamic objects.

3. Define and implement trees and graphs using dynamic objects.

4. Use recursion and other algorithm design strategies to solve a variety of problems including searching, sorting and optimization.

5. Encapsulate data and implementation details by employing modular design of procedures, functions and objects with emphasis of development of effective application programming interfaces (APIs).

6. Define common applications for the data structures listed above and learn to choose appropriate data structures for a given application.

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.  Succesful completion of the objectives in part A will be measured by the quality of the assigned programming projects and by performance on exams.  
C. Major Units and Time Allocated: 

1. Review of Programming I and II concepts including 

data abstraction, classes and objects, and generics.

3 hours
2. Basic concepts in algorithm analysis.



3 hours
3. Sets and their operations





3 hours
4. Linear structures (linked lists, stacks and queues) and their

operations







6 hours
5. Non-linear structures (binary search trees, AVL trees, heaps) 
and their operations





9 hours
6. Hashing 







3 hours
7. Algorithms for searching, sorting, optimization


6 hours

8. Graphs and graph algorithms




6 hours
9. Applications






6 hours
Total








45 hours
D. Materials and Bibliography: 

1. Suggested textbooks:

Weiss, M. A.  Data Structures and Algorithm Analysis in Java, 2nd edition.  Addison-Wesley, 2007.    

2. Other materials:

None.

3. Bibliographic support

Andersen, Sandra.  Data Structures in Java, A Laboratory Course, 1st edition.  Jones and Barlett, 2002.
Cormen, Thomas H., Leiserson, Charles, Rivest, Ronald and Stein, Clifford.  Introduction to Algorithms, 2nd edition.  McGraw-Hill, New York, NY, 2001.    

Dale, Nell, Daniel, Joyce T., and Weems, Chip.  Object-Oriented Data Structures Using Java, 1st edition.  Jones and Barlett, 2002.

Drozdek, Adam.  Data Structures and Algorithms in Java, 2nd edition.  Thomson Course Technology, 2005.

IV. Standards: 

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

A.  This is an update of an existing course.  Our introductory sequence in programming (COMP160 Programming I, COMP161 Programming II and COMP300 Data Structures) has been taught using a variety of programming languages.  Java is one of the current industry standards.  We are updating the bibliography and suggested textbooks to include Java-based texts.  Also accreditation standards for the Accreditation Bureau in Engineering and Technology (ABET) dictate that algorithms and algorithm design be covered in a core part of the curriculum.  Other factors for the change to Java are provided in our updates to the COMP160 and COMP161 syllabi.  
B. It is our third course in programming and all Computer Science and Computer Information Science majors are required to take it.  
C.  This update will have no effect on other departments or programs.  

VI. Cost and Staff Analysis:

A. This is an existing course.  Thus, no additional staffing issues should arise in presenting the course. 

B. The course is offered each fall.  

VII.
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