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	using System;
using System.Collections.Generic;

namespace IteratorExComposite {
  abstract public class Node {
    public readonly string Name;
    public abstract void addChild(Node child);
    public abstract void removeChild(Node child);
    public abstract void Display(int depth);
    public Node(string name) {
      Name = name;
    }
  }

  internal class Leaf : Node {
    public Leaf(string name):base(name){ }
    public override void addChild(Node child) { }
    public override void removeChild(Node child) { }
    public override void Display(int depth) {
      Console.WriteLine(new String('-',depth) + Name);
    }
  }

  internal class Composite : Node {
    internal readonly List<Node> children = new List<Node>();
    public Composite(string name):base(name) {
    }
    public Composite(string name, params Node[] nodes):base(name) {
      foreach (Node node in nodes) children.Add(node);
    }
    public override void addChild(Node child) { children.Add(child); }
    public override void removeChild(Node child) {
      if (children.Contains(child)) children.Remove(child);
    }
    public override void Display(int depth) {
      Console.WriteLine(new String('-',depth) + Name);
      foreach (Node child in children) child.Display(depth + 2);
    }
  }

  abstract public class Aggregate {
    public abstract Iterator CreateIterator();
  }

  public class Tree:Aggregate {
    public override Iterator CreateIterator() {
      return new ConcreteIterator(this);
    }

    internal Node root = null;

    public Tree() {
      root = new Composite("Root",
          new Leaf("A"),
          new Composite("B",
                  new Composite("E", new Leaf("X"), new Leaf("Y")),
                  new Leaf("F")),
          new Leaf("C"),
          new Composite("D",
                  new Leaf("G"),
                  new Leaf("H")
          )
      );
    }
    public void Show() {
      root.Display(1);
    }
  }

  abstract public class Iterator {
    public abstract Node Next();
  }

  public class ConcreteIterator : Iterator {
    private readonly Tree tree;
    private int current = 0;
    List<Node> nodes = new List<Node>();

    public ConcreteIterator(Aggregate aggregate) {
      this.tree = (Tree)aggregate;
      FindNode(tree.root, nodes);
    }
    private void FindNode(Node node, List<Node> nodes) {
      nodes.Add(node);
      if (node is Composite){
        foreach (Node child in ((Composite)node).children) 
		FindNode(child, nodes);
      }
    }
    public override Node Next() {
      if (current < nodes.Count) return nodes[current++];
      return null;
    }
  }

  class Program {
    static void Main(string[] args) {
      Tree tree = new Tree();
      tree.Show();
      Console.WriteLine("------ The Nodes in the Tree -------");
      Iterator i = tree.CreateIterator();
      Node n = i.Next();
      while (n != null) {
        Console.WriteLine(n.Name);
        n = i.Next();
      }
      Console.ReadKey();
    }
  }
}



