Fall 2011

SYLLABUS

CODE:
COMP 228


TITLE:  DATA STRUCTURES
DIVISION:     Business and Computer Science       

DEPARTMENT: Computer Science

COURSE DESCRIPTION:   This course will introduce students to the use of various data structures and related concepts found in Computer Science.  The data structures to be studied include arrays, strings, lists, stacks, queues, trees, graphs, and tables.  For these structures, generic operations and their efficiencies will be examined, as well as specific applications for these structures and operations.  Recursive processes will be studied, and searching and sorting techniques will be evaluated.
PREREQUISITES:
COMP 135 – Computer Architecture Using Assembly Language




COMP 271 – Programming II
COREQUISITES:
CREDITS:    3      LECTURE CREDITS:     3      LAB CREDITS:           LAB HOURS:    

REQUIRED MATERIALS:


Text:
Object Oriented Data Structures using Java, Second Edition


Nell Dale, Daniel T. Joyce, Chip Weems
Jones and Bartlett Publishers, Inc.  2006,  ISBN-13:  978-0-7637-3746-7

Software: Java interpreter/compiler
ADDITIONAL TIME REQUIREMENTS: The student should expect to spend at least 2 hours of time outside class for each hour in class.  The Computer Science Main Lab is open Mon.-Sat.  Hours are posted on the outside door and on the Computer Science Website.

INTENDED COURSE LEARNING OUTCOMES:  The student will be able to understand abstract data structures concepts, and implement solutions for a variety of data structures problems.  All solutions will use object oriented Java programming techniques.  (Core Competencies:  Critical Thinking, Technological Literacy)
COURSE OUTLINE: 
The 6 (units) comprising the course are:


UNIT



TITLE
1. 


Introduction to Abstract Data Types
2. 


Stacks, Queues and Recursion
3. 


Lists and More Lists
4. 


Binary Search Trees
5. 


Heaps and Graphs
6. 


Sorting and Searching
GRADING STANDARD: 
To be considered acceptable, a project must be free of all syntax and logic errors and must meet all of the requirements outlined by the problem statement. Projects must also meet documentation and style requirements as outlined by the instructor. See Project Summary Page at end of syllabus for more information.

The final grade requirements for the course will be:


GRADE


REQUIREMENTS


A

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 94 thru 100 on the above coursework

A-

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 90 thru 93 on the above coursework

B+

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 87 thru 89 on the above coursework

B

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 84 thru 86 on the above coursework


B-

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 80 thru 83 on the above coursework

C+

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 75 thru 79 on the above coursework

C

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 70 thru 74 on the above coursework

D

Complete Programming Projects 1-6 and Tests 1-2



Earn an average grade of 60 thru 69 on the above coursework
A “C” grade is required to successfully complete a Computer Science degree.
F
Fail to successfully complete Projects 1-6 and Tests 1-2 or

Earn an average grade below 60 on the above coursework
INC
An incomplete (INC) may be assigned at the discretion of the course faculty for students who have extraordinary circumstances of documented hardship or emergency.  These students have been actively participating throughout the term and have completed a significant portion of the course in a satisfactory manner but approach the end of the term without completing all assignments.  The following process should be followed:  The student contacts the faculty with the appropriate documentation.  The incomplete contract is completed by the faculty and must be signed by both faculty and student.  Students will be notified by email to check their grades and to speak to their counselor about the impact of an incomplete.  All course work should be completed by the twenty-first day after the end of the current semester or term, exclusive of official college closings.  When a student completes the work satisfactorily, faculty will submit a change of grade.  If work is not completed satisfactorily, the INC will be changed to an F by the registrar.  Students will be notified by email.  For the purpose of calculating academic standing, the INC will be treated as an F.


(College Grading System Regulation 5.0013R)

UNITS( or chapters):  Each unit is comprised of objectives; specifically:

Unit Objective:  Tells you what you will be able to do after successfully completing the unit.

Method of Evaluation:  Tells you the tools you should use for self-evaluation as well as those which will enable your instructor to evaluate your progress.

Estimated Time to Achieve:  Gives you the approximate length of class time that you should allocate for completion of the unit.  

Learning Objectives:  Give you the details of each unit objective.

Recommended Learning Experiences:  Tell you by what means you can complete the unit objective.  These include – Class Meetings; your primary source of learning – Text Assignments; read material carefully – Programming Assignments(labs); your implementation of material learned.

DEPARTMENT POLICIES:

Testing:  Students will be allowed to take each test only one time. There are no retests.  If a student has a valid excused absence on the day of the test, the test may be taken in the Testing Center with the permission of the instructor. The exam must be taken within 10 days and will be graded for full credit. Saturdays and Sundays count as days when calculating the 10 day limit. If not taken within the 10 days, a grade of zero will be assigned to the test. A valid Brookdale ID is required to take the test at the testing center. Only one in class test may be missed. Any other test taken in the testing center will receive a maximum grade of 70.

Resubmitted assignments: In the case that an assignment needs to be corrected, the assignment must be corrected and resubmitted for grading no later than 2 weeks from the original due date.

Late assignments: Labs are to be submitted on a timely basis. The instructor will assign due dates. No more than 25 percent of the total labs may be submitted during the last two weeks of the semester. 
Attendance:  Attendance is required every week.  More than three inexcusable absences will result in a failing grade.

Addendums: Individual Instructors may add additional requirements to this syllabus in written form (assignment due dates, cover sheets, class behavior, etc.). See Project Summary Page.

Independent study: This option is available for students who think they may satisfy the course requirements without the benefit of the classroom experience. All course requirements apply with the exception of attendance. The student may begin a course of independent study after attending class for the first 4 meetings and signing an Independent Study Contract with the instructor. Granting independent study is at the complete discretion of the instructor, and may also be revoked at any time by the instructor.
ACADEMIC VIOLATION:  The instructor of the course has the authority to give a course grade of F if the student submits the work of another person in a manner that represents the work as one’s own, or knowingly permits one’s work to be submitted by another person without the instructor’s authorization. All computer work must be on your own portable storage device.


COLLEGE POLICIES: 

For information regarding:

· Brookdale’s Academic Integrity Code

· Student Conduct Code

· Student Grade Appeal Process

Please refer to the Student Handbook and BCC Catalog

Notification for students with disabilities:

Brookdale Community College offers reasonable accommodations and/or services to persons with disabilities.  Students with disabilities who wish to self-identify, must contact the Disabilities Services Office at 732-224-2730 or 732-842-4211 (TTY), provide appropriate documentation of the disability, and request specific accommodations or services.  If a student qualifies, reasonable accommodations and/or services, which are appropriate for the college level and are recommended in the documentation, can be approved.

UNIT #:

1

UNIT NAME:

Introduction to Abstract Data Types
UNIT OBJECTIVE:
To introduce the student to the concept of an abstract data type, aspects of software design and engineering, and various issues encountered in the study of data structures.

METHOD OF EVALUATION:

Completion of Programming Project #1
ESTIMATED TIME TO ACHIEVE:
2  weeks
-------------------------------------------------------------------------------------------------------------------------------

LEARNING OBJECTIVES:

The student will:

1.   Be introduced to some basic concepts and terminology found in the study of data structures, abstraction and abstract data types, efficiency, information hiding, and software engineering.

2.   Learn the set of standard operations that can be performed on all data structures.

3.   Examine principles of good programming design such as specifying problems, structuring algorithms and establishing preconditions and postconditions.

4.   Be introduced to orders of magnitude and the Big-O notation that is used to measure the efficiency of algorithms and programs.

-------------------------------------------------------------------------------------------------------------------------------

RECOMMENDED LEARNING EXPERIENCES:

1.   Attend class meetings.

2.   Read Chapters 1, 2.

3.   Do recommended exercises in textbook.

4.   Complete Programming Project #1:

Linked List


Chapter 2, Pages 151-152,


Problems #46, #47, #48, #49, #51


All programs must be coded, executed, and include output.
UNIT #:

2
UNIT NAME:

Stacks, Queues and Recursion
UNIT OBJECTIVE:
To study stacks and queues as data structures with associated operations and applications, and examine the process of recursion as a high level coding technique.

METHOD OF EVALUATION:

Completion of Programming Projects #2 AND #3
ESTIMATED TIME TO ACHIEVE:
3  weeks

-------------------------------------------------------------------------------------------------------------------------------

LEARNING OBJECTIVES:

The student will:

1.   Examine at an abstract level the stack and queue ADTs and associated operations.

2.   Study ways the stack and queue data structures can be implemented using contiguous and linked techniques.
3.   Learn an application for stacks in generating postfix and prefix expressions.

4.   Understand the concept of recursion and be able to apply the components of a recursive solution to a problem.

5.   Compare iterative and recursive algorithms with respect to their efficiency and their implementation.

-------------------------------------------------------------------------------------------------------------------------------

RECOMMENDED LEARNING EXPERIENCES:
1.   Attend class meetings.

2.   Read Chapters 3, 4, 5.

3.   Do recommended exercises in textbook.

4.   Complete Programming Project #2:

Palindrome



Chapter 4, Page 285, Problem #22


Chapter 5, Page 352, Problem #13


All programs must be coded, executed, and include output.
5.   Complete Programming Project #3:

Queue


Chapter 5, Pages 355-356,


Problems #30, #31, #32, #33


All programs must be coded, executed, and include output.
UNIT #:

3

UNIT NAME:

Lists and More Lists
UNIT OBJECTIVE:
To examine the concepts and processes of linear lists as a basic structuring technique, and implement both contiguous and linked list structures.

METHOD OF EVALUATION:

Completion of Programming Project #4





AND Completion of Midterm, Chapters 1-7
ESTIMATED TIME TO ACHIEVE:
2  weeks

-------------------------------------------------------------------------------------------------------------------------------

LEARNING OBJECTIVES:

The student will:

1.   Examine at an abstract level the basic concepts and varieties of the list ADT and associated operations.
2.   Understand differences between array based and link based list implementations.

3.   Look at applications of list implementations to solve problems and study the binary search algorithm as an efficient approach to searching sorted lists.

4.   Be introduced to modifications of linked lists such as circular lists and doubly linked lists.

5.   Study linked list operations with lists having header nodes and trailer nodes.
-------------------------------------------------------------------------------------------------------------------------------

RECOMMENDED LEARNING EXPERIENCES:

1.   Attend class meetings.

2.   Read Chapters 6, 7.

3.   Do recommended exercises in textbook.

4.   Complete Programming Project #4:

Doubly Linked List


Chapter 7, Pages 508-509,


Problems #8, #9, #10


All programs must be coded, executed, and include output.
UNIT #:

4

UNIT NAME:

Binary Search Trees

UNIT OBJECTIVE:
To study the concept and processes of a non-linear binary tree structure and examine how the binary tree facilitates the search process.

METHOD OF EVALUATION:

Completion of Programming Project #5
ESTIMATED TIME TO ACHIEVE:
3  weeks

-------------------------------------------------------------------------------------------------------------------------------

LEARNING OBJECTIVES:

The student will:

1.   Study at an abstract level the binary tree ADT and its associated terminology.
2.   Understand the importance of preorder, inorder, and postorder tree traversals.

3.   Examine applications for the use of binary trees, especially binary expression trees and binary search trees.

4.   Be able to perform recursive insertion and deletion of nodes in a binary search tree.
5.   Look at the process of balancing a binary search tree to improve searching efficiency.

-------------------------------------------------------------------------------------------------------------------------------

RECOMMENDED LEARNING EXPERIENCES:

1.   Attend class meetings.

2.   Read Chapter 8.

3.   Do recommended exercises in textbook.

4.   Complete Programming Project #5:

Binary Search Tree


Chapter 8, Pages 585-586,


Problems #15, #16, #17, #20, #22, #23, #24


All programs must be coded, executed, and include output.
UNIT #:

5

UNIT NAME:
Heaps and Graphs
UNIT OBJECTIVE:
To examine additional non-linear data structures heap and graph and examine important applications for these structures.
METHOD OF EVALUATION:

Completion of recommended exercises in textbook
ESTIMATED TIME TO ACHIEVE:
2  weeks

-------------------------------------------------------------------------------------------------------------------------------

LEARNING OBJECTIVES:

The student will:

1.   Be introduced to alternative tree organizations and to the concepts of the graph ADT.
2.   Study ways to represent a graph as an adjacency matrix or adjacency list.
3.   Examine algorithms to search and traverse a graph by using breadth and depth techniques.
4.   Understand the use of heaps and the process of reheaping as a sorting process.
-------------------------------------------------------------------------------------------------------------------------------

RECOMMENDED LEARNING EXPERIENCES:

1.   Attend class meetings.

2.   Read Chapter 9.

3.   Do recommended exercises in textbook.

UNIT #:

6
UNIT NAME:
Sorting and Searching
UNIT OBJECTIVE:
To study different sorting and searching algorithms and be able to evaluate their efficiency and correctness.

METHOD OF EVALUATION:

Completion of Programming Project #6





AND Completion of Final, Chapters 8-10
ESTIMATED TIME TO ACHIEVE:
2  weeks
-------------------------------------------------------------------------------------------------------------------------------

LEARNING OBJECTIVES:

The student will:

1.   Compare the sequential search algorithm and the binary search algorithm using both iterative and recursive implementations.
2.   Examine some simple sorting processes that use selection, exchange, insertion.
3.   Study other sorting algorithms, including recursive sorts like quicksort and merge sort.
4.   Be able to compare various search and sort techniques with respect to their efficiency and their implementation.
5.   Understand the use of hash tables, collisions, and probing as a searching technique.

-------------------------------------------------------------------------------------------------------------------------------

RECOMMENDED LEARNING EXPERIENCES:

1.   Attend class meetings.

2.   Read Chapter 10.

3.   Do recommended exercises in textbook.

4.   Complete Programming Project #6:

Sorts


Chapter 10, Pages 720, 722-723,


Problems #1, #10, #24


All programs must be coded, executed, and include output.
COMP 228

TESTS AND PROGRAMMING PROJECTS

SUMMARY PAGE

UNIT

CHAPTER

NAME



DUE DATE
1

2


#1 Linked List


_________

2

4, 5


#2 Palindrome


_________

2

5


#3 Queue



_________

3

7


#4 Doubly Linked List

_________

3

1-7


Midterm Test


_________

4

8


#5 Binary Search Tree

_________

6

10


#6 Sorts



_________

6

8-10


Final Test



_________

GENERAL REQUIREMENTS

TESTS:
There will be two tests given during the semester.  Successful completion of these tests is mandatory.  The minimum passing grade on a test is 70, C.

PROGRAMMING PROJECTS:
There will be six programming projects to complete during the semester.  The completion of all six projects is mandatory.  The projects will be graded on a basis of 0-100 points.  The projects will also have due dates, and grade points will be deducted from the project grade for failure to submit projects by the specified deadline.

All submitted programming projects will include the following:

1.)  Overall description of the program in textual form to include a general statement of the problem, data structures, general techniques, and classes/objects used to solve the problem, and other features pertaining to the problem as a whole.  This description must be word-processed; handwriting is not acceptable.

2.)  Documentation for each object and object method in the program to include function of object and method, preconditions, postconditions, data given as input to method, data returned as output, and other functions called or used.

3.)  Listings of input data, output data, and a compiled listing of the program source code.

4.)  Completed test plan showing the thorough execution of the program on a wide range of test data.

Programming Projects will be graded on the following criteria:

--  Adherence to description of problem
--  Accuracy and completeness of documentation

--  Efficiency of solution to problem

--  Thoroughness of test plan data

--  Well structured, understandable object oriented code
--  Correctness of output results

1

