CS1220 – C++ Programming

Homework Assignment #3
Due:  28 Jan 10
Points:  60

Objective
Complete the C++ linked list package, sll_of_pos_int.cpp, by adding the functions isListEmpty(), removeFromList(), copyList(), and mergeLists().  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

Linked lists are useful data structures for storing data records, particularly in situations where the number of records are dynamic (i.e., changing during the course of the program’s execution) and the maximum number is arbitrary.  In this exercise, you’ll get a chance to complete a partial implementation of linked lists.  In doing so, you’ll learn not only how to manipulate pointer objects, but also begin to learn how to provide a new and useful supporting data type.
To get started, I have written a simple linked list definition within the header file called sll_of_pos_int.h.   My definition is, of course, not the only way to define a linked list, but it is suitable for our simple project.  Accompanying the definition is a partial implementation in the source file sll_of_pos_int.cpp.   You are to edit sll_of_pos_int.cpp to include the functions below.  Finally, I have also provided a main program with which you can test your full implementation.  This main program is in the source file linked_list.cpp. To test your implementation, write a test file called test_cases which I can use to exercise your functions.
The functions you must add to complete the implementation are as follows:

a. bool isListEmpty(SLinkedListOfInt l) – This function will return true if the list l does not contain any elements, and false otherwise.
b. int removeFromList(SLinkedLisOfInt, int i) – This function removes and returns element i from list l.  For example, if l is the three-element list <2, 12, 19>, then the statement int x = removeFromList(l, 12);  assigns x a value of 12 and leaves the list l with only two elements:  2 and 19.  If i is not in l, then removeFromList() returns a negative one and leaves the list unchanged. 
c. SLinkedListOfInt copyList(SLinkedListOfInt l) – This function returns a copy of list l.  For example, if l is the three-element list <2, 12, 19>, then the statement SLinkedListOfInt m = copy(l); would create a new linked list m having the same three elements.  Moreover, m is distinct from l so that all subsequent changes to l do not affect m.
d. SLinkedListOfInt mergeLists(SLinkedListOfInt l1, SLinkedListOfInt l2); – This function returns a new list which is a merged copy of the two input lists.  For example, if l1 is the list <2, 5> and l2 is the list <4, 10>, then SLinkedListOfInt m = merge(l1, l2); creates a new list m as <2, 4, 5, 10>.
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.
Other Details
Provided code:  You may get copies of the program files sll_of_pos_int.h, sll_of_pos_int.cpp, and linked_list.cpp on-line in the directory /home/shomperk/CS1220/public.  These files are also on-line at our course website under the “Software” tab.  Please note:  Cedarville’s web policy does not allow for downloading files of unknown type (e.g., “.h”), therefore the extension has been artificially changed to “.txt” to allow browsing and downloading.  You need to rename the file with its proper extension to compile.
Note:  The general C++ convention for filenaming is that the specification (the .h file) and the implementation (the .cpp file) are named according to the class they define.  For example, the class SLinkedListOfInt should appear in the files SLinkedListOfInt.h and SLinkedListOfInt.cpp.  However, Cedarville’s web infrastructure (in addition to not allowing files with the .h extension) does not allow capitalization in the filenames.  Hence the difference between the posted name sll_of_pos_int.h and the standard name SLinkedListOfInt.h.  You may overcome this problem, simply by renaming your files once you copy them to your programming environment.

Required for turn-in: 

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

b. A test_cases file (printed and emailed)

c. A discussion of what you were trying to test with your test cases.

d. 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.”






