CS 223A

Tuesday 10-3-06

Lab: Sorting with Comparators, part 2
You should have steps 1-5 completed from yesterday’s lab.  Pick up with #6, or wherever you left off.
6.  Create another new class called ExtComparator.  It will not have a main method.  It will be used to compare two PhoneEntries according to their extension fields.  Write your own code for ExtComparator.  It will be very similar to AlphaComparator.
7.  Back in MyVector, include the following main method, which creates a phone book (a MyVector which stores PhoneEntry objects) and then prints the phone book in different orders.

public static void main(String args[])


{



MyVector phonebook = new MyVector();



phonebook.add(new PhoneEntry("Barb",7326));



phonebook.add(new PhoneEntry("Josh",6130));



phonebook.add(new PhoneEntry("Michael",7687));



phonebook.add(new PhoneEntry("Joel",7486));



phonebook.add(new PhoneEntry("Joey",7870));



phonebook.add(new PhoneEntry("Kimberly",7708));



phonebook.add(new PhoneEntry("Katie",7777));



System.out.println("Original ordering:");



phonebook.printVector();



System.out.println();



Comparator c = new AlphaComparator();



phonebook.sort(c);



System.out.println("Alphabetical ordering:");



phonebook.printVector();



System.out.println();



Comparator d = new ExtComparator();



phonebook.sort(d);



System.out.println("Extension ordering:");



phonebook.printVector();



System.out.println();


}

}

8.  Run the main method in MyVector and show me that it works!

9.  Create another Comparator called AlphaReverseComp which will sort PhoneEntry objects by reverse alphabetical order.  Revise main in MyVector so that it prints the phone book in reverse alpha order as well.
10.  Add a new method to MyVector, quickSort.  The code for quickSort is as follows:

public static void quickSort(Comparator c, MyVector data, int n)

//
 pre: c is a valid comparator

//
 post: quick sorts “data” in the order determined by c
{


quickSortRecursive(c,data,0,n-1);

11.  Add a new method to MyVector, quickSortRecursive.  The code for quickSortRecursive is as follows:

private static void quickSortRecursive(Comparator c, MyVector data, int left, int right)
// pre:  left <= right

// post: data[left .. right] sorted according to c

{


int pivot;  // final location of data[left]


if (left >= right) return;


pivot = partition(c,data,left,right);
// place pivot


quickSortRecursive(c,data,left,pivot-1);  // sort left end


quickSortRecursive(c,data,pivot+1,right); // sort rt end

}

12.  Add a new method to MyVector, swap.  The code for swap is as follows:

public static void swap(MyVector data, int i, int j)

//
 pre:  0 <= i,j < data.size()

//
 post: data[i] and data[j] are exchanged

{


Object temp;


temp = data.get(i);


data.set(i,data.get(j));


data.set(j,temp);

}
13.  Add a new method to MyVector, partition.  The code for partition is as follows:

private static int partition(Comparator c, MyVector data, int left, int right)

// pre:  left <= right

// post: data[left] placed in correct (returned) location

// “smaller” values placed left of pivot

// “larger” values placed right of pivot

// Code is adapted from Bailey p.119

{


while (true)


{



// Phase I: right pointer moves left



** insert code here **



// Phase II: left pointer moves right



** insert code here **


}

}



13.  Revise main to use the quickSort method rather than insertion sort.  Does it work?


