CS 223A

Monday 10-2-06

Lab: Sorting with Comparators

Objective:  To gain experience with Java’s java.util.Comparator interface.  In this lab we will modify the Vector class so that it provides a method “sort” that can be used to order the elements of the Vector in different ways.

1.  Right-click on your working package and call up the “new class” dialog.

· name the class MyVector
· specify the superclass to be structure.Vector so that MyVector extends Vector

· use the check boxes to automatically generate method stubs for main and the constructors from the superclass (Vector).

2.  At the top of your class declaration, include the import statement 
import java.util.Comparator;
3.  In MyVector add methods for printVector (pretty printing) and  sort (insertion sort):

public void printVector()


// post: prints this MyVector in nice fashion


{



for(int i=0; i<this.size(); i++)




System.out.println(this.get(i));


}
public void sort(Comparator c)

//
 pre: c is a valid comparator

//
 post: insertion sorts this vector in the order determined by c


{



int numSorted = 1;
// number of objects in place



int index;


// general index



int n = this.size();
// length of this Vector



while (numSorted < n)



{




// take the first unsorted Object




Object temp = this.get(numSorted);




// and insert it among the sorted:




for(index=numSorted; index > 0; index--)




{





// use Comparator c to decide if temp goes left 





// of the object at position index-1





if (c.compare(temp,this.get(index-1)) < 0)





{






set(index,this.get(index-1));





}





else





{






break;





}




}




// reinsert value




this.set(index,temp);




numSorted++;



}


}

4.  Create another new class called PhoneEntry.  It will not have a main method.  Here is the code for PhoneEntry:

package cs223bw;

public class PhoneEntry {


protected String name;
// person's name


protected int extension;  // person's telephone number (4 digit)


public PhoneEntry(String n, int e)


// pre:  e is a 4-digit integer representing a phone extension


// post: construct a new phone entry


{



name = n;



extension = e;


}


public String toString()


// post:  returns a String representation of a phone entry


{



return this.name + " is at ext: " + this.extension;


}


public String getName()

// post:  returns the name field

{



return name;


}


public int getExtension()

// post:  returns the extension field

{



return extension;


}

}

5.  Create another new class called AlphaComparator.  It will not have a main method.  It will be used to compare two PhoneEntries according to their name fields.  Here is the code for AlphaComparator:

package cs223bw;

import cs223bw.PhoneEntry;

public class AlphaComparator implements java.util.Comparator

{


public int compare(Object a, Object b)


// pre:  a and b are valid PhoneEntry objects


// post:  returns a value less than, equal to, or greater 


// than 0 if a is less than, equal to,or greater than b 


// (based on alphabetical order of the names)


{



PhoneEntry A, B;


// Explicitly cast a and b to type PhoneEntry 


A = (PhoneEntry) a;



B = (PhoneEntry) b;


// Use the method String.compareTo ...


return (A.getName()).compareTo(B.getName());


}

}
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.  If you have time, 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.

