[image: image1.png](COASTAL CAROLINA UNIVERSITY





Fall 2007 Syllabus

Course: 

CSCI 220 – Data Structures
Time: 


MWF 9:00AM – 9:50AM

Location: 

CSCC 318
Professor: 

Dr. Donald Yessick

Office Location: 
CSCC 107

Office Phone: 
(843) 349-2834

E-Mail: 

dyessick@coastal.edu, dyessick@gmail.com
Office Hours: 
MWF 10:00AM-12:00PM




MTWThF 2:00PM-3:00PM 




or by appointment.
Course Web Page: 
http://www.dyessick.com/Coastal/Fall2007/CS220
Prerequisites:
CSCI 150 and 150L and MATH 174.

No Exceptions. The foundation is critical.
Description:
A continuation of Computer Science 150 and 150L, topics include analysis of algorithms, with emphasis on computational complexity and advanced algorithms including self adjusting trees, hashing, graphs, sorting, searching, hashing methods, and greedy algorithms.
Required Text: Data Structures and Algorithm Analysis in Java, Mark Allen Weiss, 2nd Ed 

Additional Recommended Text: Java Programming: Program Design Including Data Structures, D.S. Malik, Course Technology, 2006.  ISBN: 978-1-4188-3540-8. 

Alternate Text: Data Structures and Algorithm Analysis in Java, Mark Allen Weiss, 3rd Ed 


Supplemental reading material will be distributed in class, via the web page, and through email. 

Grading
Grades will be based on homework assignments, tests, and a comprehensive final exam. 
· 10% Quiz, Homework, and Participation

· 20% Project Assignments

· 10% Individual Final Project

· 10% Portfolio of Assignments

· 20% Mid Term Exams (2)

· 30% Comprehensive Final Exam

Grading of assignments: Specific homework grading guidelines will be determined on a case-by-case basis. For programming assignments, it is expected that the points will break down roughly as follows: 
· Program compiles and handles simple, straightforward situations: 25% 

· Program handles more advanced and/or tricky situations: 25% 

· Program is efficiently written using good programming style: 25% 

· Programmer participates in structured walkthrough. 25%

Notes: 

A program that does not compile and run cannot, by definition, solve any problems. However it may still be efficiently written using good programming style. Conversely, programs that happen to solve all problems may still be poorly written. Graders may, at their discretion, give partial credit for any of the above categories. They are not, however, obligated to do so. 

Grading Scale:
	90 - 100
	A
	70 - 76
	C

	87 - 89
	B+
	67 - 69
	D+

	80 - 86
	B
	60 - 66
	D

	77 - 79
	C+
	0 - 59
	F


Course Goals:
The objective of this course is to provide the student with the necessary skills to evaluate, implement, and utilize computer algorithms and data structures efficiently. The student  is to gain an understanding of how to implement and use both linear and nonlinear data structures including self adjusting trees, hash tables, and graphs. Also the course describes and compares the computational complexity of various searching and sorting algorithms. Another objective is to gain an understanding of computational complexity and how to informally analyze algorithms. 


At the end of this course the student will have demonstrated competence in implementing and using vectors, linked list, stacks, queues, binary trees, heaps, hash tables. The student will have demonstrated graph and sorting algorithms. The student will demonstrate abilities in evaluating algorithms and data structures for time and space complexity. 

Student Learning Outcomes:
Upon completion of this course, students should, at a minimum able to: 
1. Show by example how the following sort algorithms work: selection sort, insertion sort, merge sort, quick sort, heap sort and radix sort
2. Show by example how to rebalance AVL trees

3. Show by example how to insert and delete nodes of a B/B+ tree

4. Show by example how to insert and delete nodes of a binary search tree

5. Show by example how to execute the operations of a splay tree

6. Implement a heap using an array

7. Choose an appropriate sorting/searching algorithm for a particular application

8. Choose an appropriate hashing method for hash tables

9. Describe the advantages and the limitations of using hash tables for data retrieval

10. Write well-designed and documented programs that use the data structures described in the course

11. Describe how to represent graphs in computer memory

12. Implement the shortest path algorithm, and all-pairs shortest path algorithm
13. Describe and implement a depth first and a breadth first graph traversal.

14. Use iterators to access objects of containers, and also understand the visitor design pattern..
15. Describe and implement inorder, preorder, postorder and level order binary tree traversals

16. Implement an algorithm to convert an infix expression to postfix

17. Implement an algorithm to compute the value of a postfix expression using a stack

18. Implement a linked list, a stack, a queue, a binary search tree, an AVL tree, heap and hash table
19. Describe the characteristics of queue, stack, and heap allocation.

20. Explain issues related to disk read/write time.

21. Define strategies for balancing a binary search tree.

22. Define the algorithms for implementing B-tree operations.

23. Analyze algorithms with respect to time and space.

24. Give representations for and operations on a binary tree, binary search tree, heap, B-tree, and graphs.

25. Determine the order for a B-tree based on memory issues.

26. Apply graph algorithms for determining shortest paths and minimal spanning tree.

27. Select an appropriate sorting algorithm for a given situation and defend the selection.

28. Specify data structures and operations associated with abstract data types.

29. Define the signature and pre- and post-conditions for operations of an abstract data type.

30. Given a scenario, describe the abstract data types that could be created.

31. Implement binary and binary search trees, using pre-, post-, or in-order traversals as appropriate for a given

32. situation.

33. Judge which data model (list, tree, graph, or set) is appropriate for solving a problem.

34. Justify the choice of a data structure to solve a problem based on issues such as time, space, and of the data

35. structure.

36. Judge which implementations are best suited for an application that requires a list data model: lists, circular

37. lists, circular queue, or generalized list.

38. Judge whether an array or linked implementation is best suited for an application that requires a data model.

39. Judge which graph representations (adjacency list, adjacency matrix, edge list) are appropriate for solving a

40. problem.

41. Develop algorithms that are based on depth- and breadth-first traversals of general trees, binary trees, and graphs.

42. Judge which sort algorithm is appropriate for solving a problem.

43. Judge which search algorithm and data structure is appropriate for solving a problem.
Policies:

· Students are expected to attend all classes and to arrive on time, turn off cell phones, etc., during class. 

· Make-up exams must be scheduled in advance, if possible, and certainly before you next attend class. Violation of this policy will result in a zero for the exam.

· Students are expected to do their own work. Plagiarism is a serious offense and will not be tolerated. Whether it is a line in a report or a line of code, any time you turn in work that is not your own, it constitutes plagiarism and a violation of university policy. Violation of this policy will result in no less than a zero grade assigned for the assignment, a loss of at least a letter grade for the course, in addition to any actions recommended by the university, which may include annotations on your official transcript, an F for the course, or even expulsion from the university.
· Assignments are expected to be on time. Late assignments may be penalized up to 10% per day. It is imperative that you begin any assignments as early as possible to facilitate unexpected difficulties which will arise. Start projects immediately and strive for early submission.
· Attendance is assumed. Excessive absences will affect your grade. Students are expected to attend all classes and to be on time. Absences, excused or otherwise, do not exempt students from responsibilities of new assignments or deadlines. If you are absent, excused or otherwise, you are responsible for any material presented, assigned, or due during class, unless prior arrangements have been made. Emergencies may be noted. There will be no make ups for in-class assignments or unannounced quizzes. Chronic (about once a week) absenteeism (excused or otherwise) will result in a F for the semester, excessive absenteeism (more than 3 unexcused and without arrangement) will result in the loss of a letter grade.
· Students are expected to be on time. Arriving even 5 minutes late is rude and distracting Attendance may be taken at the beginning of class and tardiness will be taken as absenteeism.

· Students are expected to read the relevant material and participate in class discussion. Failure to do so will be reflected in your participation scores. 
Syllabus

	Date
	Reading Assignment / Topics
	Assignments / Due Dates

	Wednesday, August 22 
	Introductions
Abstraction

Visitor Design Patterns
	

	Friday, August 24
	Asymptotic Analysis

Wikipedia:

· Big Oh

· Little Oh

· Omega

· Little Omega

· Theta

(review) Malik Ch 15 Array Based Containers
Weiss Ch 2


	Bring formal definitions for each term:

· Big Oh

· Little Oh

· Omega

· Little Omega

· Theta



	
	
	

	Monday, August 27
	(review) Malik Ch 16 Linked List
Weiss Ch 3


	Asymptotic Handout
Programming Assignment 1:
Vector ADT and Array Operations


	Wednesday, August 29
	Malik Ch 17 Stack and Queue ADTs
Weiss Ch 3
	

	Friday, August 31
	Malik Ch 18 Searching and Sorting
· Naive Bubble Sort

· Improved Bubble Sort

· Gnome Sort*
· Insertion Sort

· Selection Sort

· Rank Sort*

Weiss Ch 7
	Programming Assignment 2.

Linked List

	
	
	

	Monday, September 3 
	LABOR DAY HOLIDAY
	

	Wednesday, September 5
	Malik Ch 18 Searching and Sorting

· Quick Sort

1. Partition

2. QuickSort

· Merge Sort

1. MergeSort

2. Merge

· Heap Sort

1. Heapify

2. Extract

Weiss Ch 7

	Programming Assignment 3.

Stack Queue

	Friday, September 7
	Malik Searching and Sorting
· Bucket Sort (aka Bin Sort)
· Binary Radix Sort

· Radix Sort

Weiss Ch 7
	Programming Assignment 4
Simple Sorting


	Monday, September 10
	Malik Chapter 19 Binary Trees

Weiss Ch 4
	

	Wednesday, September 12
	Malik Chapter 19 AVL Trees*
Weiss Ch 4
	

	Friday, September 14
	RedBlack Trees*
Weiss Ch 12
	Programming Assignment 5

Fast Sorting 


	
	
	

	Monday, September 17
	B trees*, B+ trees*,2-3 Trees*, 
2-3-4 Trees*
Weiss Ch 4
	

	Wednesday, September 19
	B trees*, B+ trees*,2-3 Trees*, 
2-3-4 Trees*
Weiss Ch 4
	

	Friday, September 21
	
	Exam
· Asymptotic Analysis

· Ch 15-18

· Sorting Algorithms



	
	
	

	Monday, September 24
	Heap ADT*
Weiss Ch 6
	Programming Assignment 6

BST Insert

	Wednesday, September 26
	Heap ADT*
Weiss Ch 6
	

	Friday, September 28
	
	Programming Assignment 7

BST Traversal



	
	
	

	Monday, October 1
	Splay Trees*, Tries*, Hashing*
Weiss Ch 4

Weiss Ch 5
	Programming Assignment 8

BST Delete

	Wednesday, October 3
	
	

	Friday, October 5
	Splay Trees*, Tries*, Hashing*
Weiss Ch 4

Weiss Ch 5
	Programming Assignment 9

BST Iterator

	
	
	

	Monday, October 8
	Splay Trees*, Tries*, Hashing*
Weiss Ch 4

Weiss Ch 5
	Programming Assignment 10

AVL Balancing BST

	Wednesday, October 10
	
	

	Friday, October 12
	
	Exam
· Asymptotic Analysis

· Ch 15-19

· Hashing

· Trees



	
	
	

	Monday, October 15
	
	

	Wednesday, October 17
	Malik Ch 20 Graphs
Weiss Ch 9
	Programming Assignment 11

Heap ADT

	Friday, October 19
	NO CLASS
	

	
	
	Programming Assignment 12

Hash Table

	Monday, October 22
	Malik Ch 20 Graphs
Weiss Ch 9
	

	Wednesday, October 24
	Malik Ch 20 Graphs
Weiss Ch 9
	

	Friday, October 26
	Malik Ch 20 Graphs
Weiss Ch 9
	Programming Assignment 13

Adjacency Matrix

	
	
	

	Monday, October 29
	Malik Ch 20 Graphs
Weiss Ch 9
	Programming Assignment 14

Adjacency List

	Wednesday, October 31
	Malik Ch 20 Graphs
Weiss Ch 9
	

	Friday, November 2
	Malik Ch 21 Collections

	Programming Assignment 15

APSP

	
	
	

	Monday, November 5
	Malik Ch 21 Collections
	Programming Assignment 16

Spanning Tree

	Wednesday, November 7
	Malik Ch 21 Collections
	

	Friday, November 9
	Malik Ch 21 Collections
	Programming Assignment 17

Vertex Cover

	
	
	

	Monday, November 12
	Advanced Topics*
	

	Wednesday, November 14
	Advanced Topics*
	

	Friday, November 16
	Advanced Topics*
	Programming Assignment 18

Traveling Salesman

	
	
	

	Monday, November 19
	THANKSGIVING HOLIDAY
	

	Wednesday, November 21
	THANKSGIVING HOLIDAY
	

	Friday, November 23
	THANKSGIVING HOLIDAY
	

	
	
	

	Monday, November 26
	Advanced Topics*
	

	Wednesday, November 28
	Advanced Topics*
	

	Friday, November 30
	Advanced Topics*
	

	
	
	

	Monday, December 3
	Advanced Topics*
	Final Project

Simulation

	Wednesday, December 5
	Advanced Topics*
	

	Friday, December 7
	Advanced Topics*
	

	
	
	

	Monday, December 10
	
	Final Exam

11 a.m.

Comprehensive


This schedule is tentative and may change as dictated by the course.
* indicates a subject not covered in the Malik Text
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