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	using System;
using System.Collections.Generic;
namespace IteratorPrimes {
  class Program {
    static void Main() {
      //Aggregate ps = new Primes(1000);
      Aggregate ps = new Primes2(1000);

      Iterator i = ps.CreateIterator();
      uint? p = i.First();
      while (p != null) {
        Console.WriteLine(p.Value);
        p = i.Next();
      }
      Console.ReadKey();
    }
  }
  /*
   * In this example, the Primes does not keep the prime numbers. This is 
   * a special case of Iterator called "Generator"
   */ 
  abstract public class Aggregate {
    public abstract Iterator CreateIterator();
  }

  public class Primes : Aggregate {
    public override Iterator CreateIterator() {
      return new ConcreteIterator(this);
    }
    internal uint Max;
    public Primes(uint max) {
      Max = max;
    }
  }
  public class Primes2 : Aggregate {
    public override Iterator CreateIterator() {
      return new ConcreteIterator2(this);
    }
    static bool isPrime(uint n) {
      uint i;
      for (i = 2; i < n; i++) if ((n % i) == 0) break;
      return (i == n);
    }
    internal List<uint> primes = new List<uint>();
    public Primes2(uint max) {
      for(uint p = 2; p <= max; p++) {
        if (isPrime(p)) primes.Add(p);
      }
    }
  }

  abstract public class Iterator {
    public abstract uint? First();
    public abstract uint? Next();
  }

  class ConcreteIterator : Iterator {
    static bool isPrime(uint n) {
      uint i;
      for (i = 2; i < n; i++) if ((n % i) == 0) break;
      return (i == n);
    }
    private Primes aggregate;
    private uint current = 0;
    public ConcreteIterator(Aggregate aggregate) {
      this.aggregate = (Primes)aggregate;
    }
    public override uint? First() {
      return Next();
    }
    public override uint? Next() {
      while (current<aggregate.Max) {
        current++;
        if (isPrime(current)) return current;
      }
      return null;
    }
  }
  class ConcreteIterator2 : Iterator {
    private Primes2 aggregate;
    private int current = 0;
    public ConcreteIterator2(Aggregate aggregate) {
      this.aggregate = (Primes2)aggregate;
    }
    public override uint? First() {
      if (current != 0) throw new Exception("Cannot call First() now");
      if (aggregate.primes.Count > 0) {
        return aggregate.primes[current++];
      }
      return null;
    }
    public override uint? Next() {
      if (current == aggregate.primes.Count) return null;
      return aggregate.primes[current++];
    }
  }
}



