CSC 501 Programming Assignment #1

Due Date:  Monday, January 26
This assignment will test your ability to implement basic Java classes as ADTs.  For this assignment, you will implement two OrderedList ADT classes.  The first will be array-based and the second will be linked-list based.  Each of these will require methods to add a new value in order, search for an item, and find and delete an item.  For the array-based version, you will have to also implement an array doubling method so that you can continue to add to an already full array.  Your array should initially only be able to store up to 500 elements.  Array doubling would be needed for larger data sets.  The array-based version must use the binary search strategy for each of add, delete and search.  

After implementing these two classes, you will then implement a User class which will have two objects, one for each OrderedList class.  The User class will generate a list of random numbers with no duplicates, storing them into an array.  Then, iterate through the array of random numbers and insert each number into both list objects.  Now, iterate a second time through the array and search for the random number.  This code might look something like this:


for(i=0;i<n;i++)  {


list1.insert (a[i]);



list2.insert (a[i]);


}


for(i=0;i<n;i++)  {



list1.search(a[i]);



list2.search(a[i]);


}

The insert and search operations should keep track of the number of comparisons (and shifts for insert) made so that you can determine which implementation operates more efficiently.  For the array-based implementation, use binary search for both insert and search.  Each list should maintain two additional values, one for the total number of operations needed for the inserts and one for the total number of operations needed for the searches.  After performing the inserts and searches, output the total number of operations required for insert and for search for that particular list (that is, there should be a total of 4 values output).  Note that no other output is needed (although you may want to output various values while you test your program, but remove any such output before you run the program to provide output to hand in).  
Use java.util.Random to generate random numbers.  Random numbers can be any int value.  Make sure no random number is repeated by searching your initial array for the newly generated number and if it is found, generate a new value to replace it.
Run your User program three times, for lists containing 500 random numbers, 5,000 random numbers, and 50,000 random numbers.  Which implementation was more efficient?  
Hand in your commented code and the output values for the three runs along with a brief description/analysis of which list was more efficient and why (the analysis can be placed inside of comments if you wish).  Please place all code and output in a single text or word file.
