HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE NUMBER &TITLE:  CSCI 2080:  Fundamentals of Computer Science 2:
CREDITS:
4
(Lec 4 / Lab 0)
PREREQUISITES:
Fundamentals of Computer Science 1: CSCI 1081 or instructor’s consent
CATALOG DESCRIPTION:

Fundamentals of Computer Science 2 is the second course of a sequence for students intending to major or minor in computer science or a related field. It is an advanced study of computer problem solving using structured and object-oriented techniques, program development and testing, and abstract data types.

OUTLINE OF MAJOR CONTENT AREAS:
I. Software Engineering Principles

A. The Software Process


B. Program Design

C. Verification of Software Correctness

II. Data Design and Implementation

A. Different Views of Data

B. Abstraction and Built-In Types

C. Higher-Level Abstraction and the C++ Class Type

D. Object-Oriented Programming

E. Constructs for Program Verification

III. ADT Unsorted List

A. Lists

B. Abstract Data Type Unsorted List

C. Pointer Types

D. Implementing class UnsortedType as a Linked Structure

E. Comparison of Algorithms

F. Comparing Unsorted List Implementations

IV. ADT Sorted List

A. Abstract Data Type Sorted List

B. Dynamically Allocated Arrays

C. Implementing the Sorted List as a Linked Structure

D. Comparison of Unsorted and Sorted List ADT Algorithms

E. Bounded and Unbounded ADTs

V. ADTs Stack and Queue

A. Stacks


B. Implementing a Stack as a Linked Structure

C. Queues

D. Implementing a Queue as a Linked Structure

VI. Lists Plus

A. More about Generics: C++ Templates

B. Circular Linked Lists

C. Doubly Linked Lists

D. Linked Lists with Headers and Trailers

E. Copy Structures

F. A Linked List as an Array of Records

G. Polymorphism with Virtual Functions

H. A Specialized List ADT

VII. Programming with Recursion

A. What Is Recursion?

B. The Classic Example of Recursion

C. Programming Recursively

D. Verifying Recursive Functions

E. Writing Recursive Functions

F. Using Recursion to Simplify Solutions

G. Recursive Linked List Processing

H. A Recursive Version of Binary Search

I. Recursive Versions of InsertItem and DeleteItem

J. How Recursion Works

K. Tracing the Execution of Recursive Function Insert

L. Debugging Recursive Routines

M. Removing Recursion

N. Deciding Whether to Use a Recursive Solution

VIII. Binary Search Trees

A. Trees

B. Logical Level

C. Application Level

D. Implementation Level

E. Recursive Binary Search Tree Operations

F. Iterative Insertion and Deletion

G. Comparing Binary Search Trees and Linear Lists

H. A Nonlinked Representation of Binary Trees

COURSE GOALS/OBJECTIVES/OUTCOMES:
Students will

1. describe the general activities in the software life cycle.

2. explain the following terms:  software requirements, software specifications, algorithm, information hiding, abstraction, stepwise refinement.

3. explain and apply the fundamental ideas of top-down design.

4. explain and apply the fundamental ideas of object-oriented design.

5. identify several sources of program errors.

6. describe strategies to avoid software errors.

7. specify the preconditions and post-conditions of a program segment or function.

8. list and describe various testing strategies.

9. describe an abstract data type (ADT) from three perspectives:  the logical level, the application level, and the implementation level.

10. describe appropriate applications for the C++ built-in types: structs, classes, one-dimensional arrays, and two-dimensional arrays.

11. declare a class.

12. implement member functions of a class.

13. manipulate instances of a class (objects)

14. define the three ingredients of an object-oriented programming language:  encapsulation, inheritance, and polymorphism.

15. use inheritance to derive one class from another class.

16. use the C++ exception-handling mechanism.

17. describe the ADT Unsorted List.

18. use the Unsorted List operations to implement utility routines.

19. implement Unsorted List operations using an array-based implementation.

20. describe the ADT Sorted List.

21. implement Unsorted List operations using an array-based implementation.

22. create an array in dynamically allocated storage.

23. implement the Sorted List operations using a linked implementation.

24. describe a stack and its operations at a logical level.

25. implement the Stack ADT in any array-based implementation and a linked implementation.

26. describe the structure of a queue and its operations at a logical level.

27. implement the Queue ADT in an array-based implementation and a linked implementation.

28. compare various implementations of the ADTs in terms of Big-O analysis.

29. use the C++ template mechanism for defining generic data types.

30. implement a circular linked list.

31. implement a doubly linked list.

32. distinguish between shallow copying and deep copying.

33. overload C++ operators.

34. describe recursion from a problem-solving perspective.

35. explain how recursion works from a programming perspective and why it may or may not be a good choice to implement a solution of a problem.

36. implement recursive routines.

37. define a binary search tree at the logical level.

38. show how a binary search tree would look like after a series of insertions and deletions.

39. implement the binary search tree using a linked implementation.

40. traverse a tree in preorder, inorder, and postorder.

41. define the terms full binary tree and complete binary tree.

MNTC GOALS AND COMPETENCIES MET:
N/A

HCC CORE COMPETENCIES MET:
Working productively and cooperatively

Communicating clearly and effectively

Thinking creatively and critically
METHODS FOR EVALUATING STUDENT LEARNING:
Students will be evaluated with tests, computer laboratory exercises, and on class participation.
SPECIAL INFORMATION:  (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS):
Materials:
Storage media identified by the instructor at student’s expense
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