CS 225A, 10-13-08
Lab 11:  Quicksort & timing data, continued
1.  Finish Lab 10.

2.  Add a new method to the StringSort class to support median-of-three partitioning in quicksort:

// Compares the three strings A[l], A[r-1], and A[(l+r-1)/2] to find


// the "median" (the one which sorts in the middle).  Swaps that 


// string into position l so it will be used as the pivot.


// Input: A subarray A[l..r] of A[0..n], where A[n] is a sentinel


// value, defined by its left and right indices l and r (l < r).


// Output:  returns the index of the "middle" string among


// A[l], A[r-1], and A[(l+r-1)/2].


public static int medianOfThree(String[] A, int l, int r)


{



// method body here

}

3.  Comment out the current code in your "main" method and insert the following test code.


public static void main(String[] args) throws Exception {



String[] test = new String[4];



// test #1, median at position 0



test[0] = "mid";



test[1] = "a";



test[2] = "y";



test[3] = "zzz"; // sentinel



int result = medianOfThree(test,0,3);



System.out.println("medianOfThree returns " + result);



System.out.println("the median string is " + test[result]);



// test #2, median at position 0



test[0] = "mid";



test[1] = "y";



test[2] = "a";



test[3] = "zzz"; // sentinel



result = medianOfThree(test,0,3);



System.out.println("medianOfThree returns " + result);



System.out.println("the median string is " + test[result]);



// test #3, median at position 1



test[0] = "a";



test[1] = "mid";



test[2] = "y";



test[3] = "zzz"; // sentinel



result = medianOfThree(test,0,3);



System.out.println("medianOfThree returns " + result);



System.out.println("the median string is " + test[result]);



// test #4, median at position 1



test[0] = "y";



test[1] = "mid";



test[2] = "a";



test[3] = "zzz"; // sentinel



result = medianOfThree(test,0,3);



System.out.println("medianOfThree returns " + result);



System.out.println("the median string is " + test[result]);



// test #5, median at position 2



test[0] = "a";



test[1] = "y";



test[2] = "mid";



test[3] = "zzz"; // sentinel



result = medianOfThree(test,0,3);



System.out.println("medianOfThree returns " + result);



System.out.println("the median string is " + test[result]);



// test #6, median at position 2



test[0] = "y";



test[1] = "a";



test[2] = "mid";



test[3] = "zzz"; // sentinel



result = medianOfThree(test,0,3);



System.out.println("medianOfThree returns " + result);



System.out.println("the median string is " + test[result]);


}
4.  Add a method "swap" to StringSort if you haven't already:


// swaps two strings in an array of strings


// Input:  a string array, and the integer indices of the strings


// to be swapped


// Output: void


public static void swap(String[] A, int i, int j)


{



// method body here

}
5.  Revise the "partition" method to use median-of-three partitioning:


// Partitions a subarry by using median-of-three partitioning


// Input: A subarray A[l..r] of A[0..n], where A[n] is a sentinel


// value, defined by its left and right indices l and r (l < r).


// Output:  A partition of A[l..r] is achieved, and the split position


// is returned as the value of this method


public static int partition(String[] A, int l, int r)


{



// Use median-of-three partitioning to find the pivot each time



int m = medianOfThree(A,l,r);



swap(A,l,m);



String p = A[l]; // pivot



int i = l;



int j = r+1;



do



{




do i++;





while(A[i].compareTo(p)<0);




do j--;





while(A[j].compareTo(p)>0);




swap(A,i,j);



}




while(i < j);



swap(A,i,j);



swap(A,l,j);



return j;




}
6.  Reinstate your previous "main" method (the menu system).  Test the new, improved quicksort.  How is it performing now on large amounts of in-order data?  reverse-order data?  Is it now the fastest on these types of input?  Is it still the fastest on large amounts of random data?
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