CS 223

Fri 10-13-06

Lab:  Iterators part 1
EX152 (example from p.152 in your text) shows how to use a Vector iterator from a main method.  Create a class called “EX152” in Eclipse.  Copy the code from my vault site and paste.  Run code and observe.
package cs223bw;

import structure.*;

public class EX152 {


public static void main(String[] args) {



// construct a vector containing Strings



Vector v = new Vector();



AbstractIterator i;



v.add("How");



v.add("much");



v.add("wood");



v.add("could");



v.add("a");



v.add("woodchuck");



v.add("chuck?");



// construct an iterator to view values of v



for (i=(AbstractIterator) v.iterator(); i.hasNext(); i.next())



{




System.out.print(i.get() + " ");



}



// A fresh iterator



i=(AbstractIterator) v.iterator();



// get() does not advance the iterator



System.out.println("Using get:");



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



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



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



// next() DOES advance the iterator



System.out.println("Using next:");



System.out.println(i.next());



System.out.println(i.next());



System.out.println(i.next());



// reset starts the iterator over at the beginning



i.reset();



System.out.println("Using next after reset:");



System.out.println(i.next());



System.out.println(i.next());



System.out.println(i.next());


}

}

CS 223

Fri 10-13-06

Lab:  Iterators part 2

PFGenerator is an iterator whose function is to generate the prime factors of a positive integer.  Create a class called “PFGenerator” in Eclipse; in the new class dialog, indicate the superclass is AbstractIterator.  Copy the code from my vault site and paste.  Run code and observe.
package cs223bw;

import structure.AbstractIterator;

public class PFGenerator extends AbstractIterator {


protected int base;
// the integer to be factored

public PFGenerator(int value) 


// pre:  value is a positive integer


// post: an iterator is constructed that factors value 


// into primes


{



base = value;



reset();


}


// Need two special data members for discovering factors

protected int n;
// base, reduced by already-found factors


protected int f;
// current prime factor being considered


public void reset() 


// post: iterator is set to factor the original value


{



n = base; 



f = 2; 
// first prime


}


public boolean hasNext() 


// returns true iff there are remaining prime factors in n


{



return n >= f;


}


public Object next() 


// post: returns current prime factor and increments 


// the iterator


{



Object result = get();  // factor to be returned



n /= f;


  // reduce n by factor of f



return result;


}



public Object get() 


// pre:  hasNext()


// post: returns the current prime factor


{



// make sure f is a factor of n



while (f <= n && n%f != 0) f++;



return new Integer(f);


}


public static void main(String[] args) {



// print prime factors for ints from 2 to 50



for (int n=2; n<=50; n++)



{




PFGenerator g = new PFGenerator(n);




System.out.print(n+":  ");




// and print the prime factors of n




while (g.hasNext())





System.out.print(g.next() + "  ");




System.out.println();



}


}

}

