CS1220 – C++ Programming

Homework Assignment #5

Due:  23 Feb 10

Points:  60

Name: _________________________

I. Requirements:  Restate the problem specification, and any detailed requirements

II. Design:  How did you attack the problem?  What choices did you make in your design, and why?  Show class diagrams for more complex designs.

III. Implementation:  Outline any interesting implementation details.

IV. Testing:  Explain how you tested your program.  Explain why your test set was sufficient to believe that the software is working properly, i.e., what were the range of possibilities of errors that you were testing for.

V. Summary/Conclusion:  Present your results.  Did it work properly?  Are there any limitations?  If it is an analysis-type project, this section may be significantly longer than for a simple implementation-type project.

VI. Lessons Learned:  List any lessons learned.  What might you have done differently if you were going to attack this again.

Assignment Objective
Complete the C++ linked list package, sll_of_pos_int_v3.cpp, by adding the missing functions (i.e., linkedList(), str(), isElement()) and operators (i.e., ==, -, |, and >>).  You may develop the program either under Visual Studio or Linux; however, your program must be executable under Linux, because that is where I’ll test it.
Description

In the third homework we implemented our linked list functions as non-member functions.  In this assignment, the functions and operators will be members of the class.  In completing this assignment, you should become more familiar with pointer and reference types and also the syntax and language rules associated with member functions including:

· Classname::functionname – Using the scope resolution operator to identify a function as belonging to a particular class.

· this and *this – The manner in which we refer to the implicit object associated with the member functions.

· Attribute and function references – How that attributes and functions of the object this need not be qualified (i.e., proceeded) by the object name.
· Operators – Overloading and implementation of operators.

To get started, I have written a linked list definition within the header file called sll_of_pos_int_v3.h.   My definition is, of course, not the only way to define a linked list, but it is suitable for our project.  Accompanying the definition is a partial implementation in the source file sll_of_pos_int_v3.cpp.   You are to edit sll_of_pos_int_v3.cpp (note:  unlike the last assignment you needn’t edit the corresponding header file) to include the functions and operators listed below.  Finally, I have also provided a main program and an input file with which you can test your full implementation.  This main program is in the source file linked_list_v3.cpp, the test file is called test_cases_v3.
The functions you must add to complete the implementation are as follows:

a. linkedList(int a[], int size) – This constructor initializes a linkedList object using an array of integers.  For example, linkedList l(a, 4); would create the linkedList l = <2, 4, 6, 12>, if a is declared as int a[] = {4, 12, 6, 2};.
b. string str() – This member function returns a comma-separated string representing the linkedList l.  For example, given l defined as above, the function call l.str() returns the string “2, 4, 6, 12”. 
c. bool isElement(int i) – This member function returns a true if i is in the list l; otherwise, it returns false.  For example, if l is defined as above, then l.isElement(6) returns true and l.isElement(10) returns false.
d. bool operator==(const linkedList &r) – This operator returns true if the given lists are the same.
e. linkedList operator-(const linkedList &r) – This operator returns a list which is the left list without the elements of the right list.  For example, given that list1 = <2, 4, 6, 8> and list2 = <3, 6, 9>, list1 - list2 = <2, 4, 8>.

f. linkedList operator|(const linkedList &r) – This operator returns a list which is the union of the left and right lists.  For example, given list1 = <2, 4, 6, 8> and list2 = <3, 6, 9>, list1 | list2 = <2, 3, 4, 6, 8, 9>.  Note that this is different than list1 + list2 which would be <2, 3, 4, 6, 6, 8, 9>.

g. istream& operator>>(istream& in, linkedList &l) – This operator reads a comma-separated list of positive integers from the input stream in and uses them to initialize the list l.
You can run a copy of this program to get a sense of its dynamic behavior.  It is on-line on james or john at /home/shomperk/CS1220/public/linked_list_v3.
Other Details
Provided code:  You may get copies of the program files sll_of_pos_int_v3.h, sll_of_pos_int_v3.cpp, and linked_list_v3.cpp and the file, test_cases_v3, on-line in the directory /home/shomperk/CS1220/public.

Each function is worth 10 points.  Since there are seven functions, you have the opportunity to earn 10 extra credit points, if you implement each function.

Required for turn-in: 

a. A program listing of *only* the modified file sll_of_pos_int_v3.cpp (properly commented, and in compliance w/style guide).

b. A signed statement regarding how well your final code worked.  For example, “My code compiled and ran properly.” or “My code compiled correctly, but core dumps when executed.”






