COSC 2250 – Algorithms & Data Structures I
Spring 1, 2004

Syllabus

Course Description:
Algorithms and Data Structures lie at the heart of Computer Science.  The goal of this course is to present detailed coverage of all the fundamental data structures used in computer science.  These include: stacks, queues, lists, heaps, trees, and graphs.  Both array-based and linked implementations are covered where appropriate.   

Analysis of algorithms is covered for each new topic.  Software engineering principles are maintained throughout.  Searching and sorting algorithms are also covered.  This course introduces the student to a broad variety of important and useful algorithms (methods for solving problems that are suited for computer implementation).   
The course will deal with many different areas of applications, always trying to concentrate on “fundamental” algorithms that are important to know and interesting to study.   Each algorithm will be examined in order to understand its essential characteristics and to respond to its subtleties.  The goal is to learn a large number of the most important algorithms used on computers today, well enough to be able to use and appreciate them.
Objectives:
1. To describe a disciplined approach to the design, coding, and testing of programs in C++.

2. To explain the concept of algorithm analysis in terms of Big oh.

3. To begin to use Object Oriented Design (OOD) techniques to solve and program a given problem.

4. To explain/describe the three basic principles of OOD – encapsulation, inheritance and polymorphism.

5. To demonstrate the basic techniques for designing efficient  (according to criteria of time and space usage) algorithms to solve practical problems.  

6. To explain and use recursion  

7. To explain/describe the list, stack, queue, tree, and graph data structures.

8. To write programs using the list and stack data structures.

9. To compare and make a critical assessment of algorithms that solves the same problem. 

Required Text:
Malik, D.S..  Data Structures Using  C++.  Course Technology, Incorporated, 2003, ISBN 0-619-15907-3.  
Attendance:
Attendance will be taken at each class meeting.  Attendance is required.  Please notify the instructor in advance of any schedule problems.  You will be responsible for all materials covered in class and in the text – if you are absent, you should make arrangements with a classmate for notes and materials handed out in class.

Quizzes:
Quizzes may occur at any given class without notice.  Make sure you understand the previous weeks’ material before coming to class.
Assignments:
Programming assignments are due at the beginning of class on the due date indicated.  Late assignments will receive a lower grade, but must still be submitted when competed.   No student can receive a passing grade with missing assignments.  The penalty for late assignments is a 20% deduction per week or fraction therein that it is late.
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Grade Evaluation:
Your grade is based on three items: 

Midterm Exam

- 30%

Final Exam

- 30%

Quizzes & Attendance
- 10%

Assignments

- 30%

The grading scale is the university standard scale.
Instructor:
Jim Hare


Phone: 
(314) 726-2052 (evening)


Work:
(314) 466-5165


E-Mail:
james_hare @ sbcglobal.net


Web:
http://labwebs.webster.edu/hare-gallery

This syllabus is subject to change at the teacher’s discretion….
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	Week
	Chapter
	Topics
	Required
Programs 

	1
	Chapter 1: Software Engineering Principles and C++ Classes
	· software engineering principles
· what an algorithm is 

· problem-solving techniques

· structured design and object-oriented design 

· classes and access levels
· Unified Modeling Language (UML) notation

· constructors and destructors

· the abstract data type (ADT)

· how classes are used to implement ADT

· information hiding 

· how information hiding is implemented in C++


	6, 7, 8

	2
	Chapter 2: Object-Oriented Design (OOD) and C++  pgs 85-92, 110-157

Chapter 3:  Pointers and Array-Based Lists  Pgs 133-172
	· functional overloads

· templates

· friend & this

· review of files
· pointer data types and pointer variables

· declare and manipulate the pointer variables

· the address of operator and de-referencing operator

· dynamic variables

· the new and delete operators 

· pointer arithmetic

· dynamic arrays


	Histogram Assignment

	3
	Chapter 3:  Pointers and Array-Based Lists  Pgs 157-206

Chapter 5: Linked Lists
	· shallow and deep copies of data

· classes with pointer data members

· dynamic arrays to process lists
· Array based Lists
· Linked Lists

	TBD 



	4
	Chapter 5: Linked Lists

and 

Midterm Exam
	· insertion and deletion operations on linked lists

· how to build and manipulate a linked list

· doubly linked lists

· header and trailer nodes

· circular linked lists

	TBD

	5
	Chapter 6: Recursion
	· Learn about recursive definitions

· Base and general case of recursion
· Discover recursive algorithms

· Learn about recursive functions

· Explore how to use recursive functions to implement recursive algorithms

· Learn about recursion and backtracking


	TBD

	6
	Chapter 7: Stacks
	· Stack operations
	TBD

	7
	Chapter 8: Queues


	· Queue operations
	TBD

	8
	Final Exam
	
	


