CS 225A, 10-6-08 and 10-10-08
Labs 9 and 10:  Quicksort & timing data, continued; Insertion sort
1.  Notice that in the pseudocode given in the textbook for Partition, the index i can go out of bounds.  (Why?)  Fix Quicksort so that it doesn't crash the program.  An efficient way to prevent  i from going out of bounds is to add a "sentinel" value at the end of the array to be sorted.
· In the "sort" method, declare A to be one longer than you currently have it.
· Fill that new last position in A with a string which will never need to precede a pivot value.
· Revise your initial call from "sort" to "quicksort" to include this new last position of A.
· Don't change the for loop which writes the sorted strings to the output file; we don't want to include the sentinel value in the results.
2.  In order to get dependable timing information on a sort which runs very quickly (small n), you need to run the same sort many times in a row, and average the results.  Add the following functionality to your StringSort class by revising the code in the "main" method:
· The menu should ask the user how many times to perform the sort (input r, r >= 1).

· Use a loop to call "sort" r-many times, keep a running total of the individual sort times, and report the average sort time (total divided by r) in milliseconds.

3.  Add two methods to Util, and test their operation:

· "inOrderData" creates a text file of the first million possible strings of lower-case letters, length 2 through 5, with the strings appearing in ascending order.

· "reverseOrderData" creates a text file of the last million possible strings of lower-case letters, length 2 through 5, with the strings appearing in descending order.

4.  Gather data on average sort time for the various algorithms on the following input types:  random; in-order; reverse-order.
5.  Add a new sorting option, insertionSort, to your StringSort class.  Of course, you'll need to update your menu in "main" and revise the "sort" method accordingly.  Add data for the performance of insertionSort to your table in item 5.
6.  Revise the "main" method to report the time required to perform the sort, then generate timing data to fill in the following chart 

	Sort
	n=1000
	n=10,000
	n=20,000
	n=100,000

	selection sort
	
	
	
	

	bubble sort
	
	
	
	

	mergesort
	
	
	
	

	quicksort
	
	
	
	


