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Iterator example, and a little more…


1. Iterator


2. Random number generator

/** Parent class for iterator. */
public abstract class Iter
{
  /** Reference to integer array. */
  private int[] a;

  /** Constructor: Set reference to parameter array and reset. */
  public Iter(int[] array)

  {

     a=array; 

     reset();

  }
  
  /** Reset iterator back to the beginning. */
  public abstract void reset();


  /** Return the next array element that meets the 

  *   selection criterion. */
  public abstract int next();


  /** Does the array have any more elements that meet 

  *   the criterion? */
  public abstract boolean hasMore();


  /** Identify this iterator. Optional.  Used for example only.*/
  public abstract String ident();


  /** Return the list size. */
  public int size(){return a.length;}


  /** Retrieve the ith element of the list. */
  protected int getElement(int i){return a[i];}


}

   /** Iterate only the even elements of the list */
   public class EvenIter extends Iter
   {
      /** Will point to the current element that meets 

      *   the criterion. */
      private int current;


      /** Are there more elements in the list beyond the
      *   current element that meet the criterion? */
      private boolean more;


      /** Constructor */
      public EvenIter(int[] array)
      {
         super(array);
      }


      /** Identify */
      public String ident(){return "EvenIter";}
      
      /** Advance the current pointer to the next element 

      *   that meets the criterion.
      *   Set more to indicate whether there are more that 
      *   meet the criterion.
      */
      private void advance()
      {  current++;
         while (current<size() && getElement(current)%2==1) 
             current++;
         more = current<size();
      }


      /** Reset current back to the first element that meets 
      *   the criterion. */

      public void reset()
      {
         current=-1;
         advance();
      }


      /** Return the next element that meets the criterion. 
      *   Precondition: hasMore is true.
      */
      public int next()
      {
         int retCurrent=getElement(current);
         advance();
         return retCurrent;
      }


      /** Are there more that meet the criterion? */
      public boolean hasMore()

      {
         return more;

      }
   }



import java.util.*;
public class IterExample
{
  public static void main(String[] args)
  {
    // Create new random number generator.

    Random r = new Random();


    // Create array and populate it with random integers 0…99.
    int[] list = new int[20];
    System.out.print("Original array: ");
    for (int i=0;i<list.length;i++)
    {  list[i]=Math.abs(r.nextInt()%100);
       System.out.print(list[i]+" ");
    }
    System.out.println("\n");

    // Get an even iterator object;
    Iter it = new EvenIter(list);
    
    // Get just the even elements.
    System.out.print(it.ident()+": ");
    while (it.hasMore())
    { 
       System.out.print(it.next()+" ");    
    }
    System.out.println("\n");


    // Get an odd iterator object;
    it = new OddIter(list);
    
    // Get just the odd elements.
    System.out.print(it.ident()+": ");
    while (it.hasMore())
    { 
       System.out.print(it.next()+" ");       
    }
    System.out.println("\n");

    // Get prime iterator.
    it = new PrimeIter(list);
    
    // Get just the prime elements.
    System.out.println(it.ident()+": ");
    while (it.hasMore())
    { 
       System.out.print(it.next()+" ");       
    }

    System.out.println("\n");
  }
}
 Original array: 91 29 53 72 12 23 40 97 34 27 82 37 10 45 82 96 95 83 61 87 

ÏEvenIter: 72 12 40 34 82 10 82 96 

ÏOddIter: 91 29 53 23 97 27 37 45 95 83 61 87 

ÏPrimeIter: 29 53 23 97 37 83 61 

