package algorithms;

/**

 * A TwoThreeTree contains "2-nodes" which are regular binary tree nodes, and

 * "3-nodes" which are trinary (2 values, 3 subtrees).

 * This basic 2-3 tree class is for storing int values.

 */

public class TwoThreeTree {


// DATA FIELDS


protected boolean is3node;

// set to TRUE if root is a 3-node


protected int v1, v2;          
// stores one or two int values


protected TwoThreeTree parent; 
// this node's parent


protected TwoThreeTree left, middle, right; // children


protected boolean isEmpty;

    


public static final TwoThreeTree EMPTY = new TwoThreeTree(); // empty tree


// Constructor #1, creates an empty tree


public TwoThreeTree()


{



is3node = false;



parent = null;                // parent reference invalid



left = middle = right = this; // children are empty



isEmpty = true;


}


// Constructor #2, creates a tree with 1 value stored


// Input: int v, the value to be stored


public TwoThreeTree(int v)


{



is3node = false;



v1 = v;



parent = null;



left = middle = right = EMPTY;




isEmpty = false;


}


// Constructor #3, creates a tree with 2 values stored


// Input: x and y, the values to be stored


public TwoThreeTree(int x, int y)


{



is3node = true;



v1 = x;



v2 = y;



parent = null;



left = middle = right = EMPTY;




isEmpty = false;


}


// Constructor #4, creates a tree with a 2-node root and specified


// subtrees


// Input:  int v, the value to store at the root; a and b, the subtrees


public TwoThreeTree(int v, TwoThreeTree a, TwoThreeTree b)


{



this(v);



this.left = a;



this.middle = null;



this.right = b;



a.parent = b.parent = this;



isEmpty = false;


}


// Constructor #5, creates a tree with a 3-node root and specified


// subtrees


// Input:  x and y, the values to store at the root; a, b, and c, the subtrees


public TwoThreeTree(int x, int y, TwoThreeTree a, TwoThreeTree b,TwoThreeTree c)


{



this(x,y);



this.left = a;



this.middle = b;



this.right = c;



a.parent = b.parent = c.parent = this;



isEmpty = false;


}


/**


 * @return Returns the left.


 */


public TwoThreeTree getLeft() {



return left;


}


/**


 * @return Returns the middle.


 */


public TwoThreeTree getMiddle() {



return middle;


}


/**


 * @return Returns the parent.


 */


public TwoThreeTree getParent() {



return parent;


}


/**


 * @return Returns the right.


 */


public TwoThreeTree getRight() {



return right;


}


/**


 * @return Returns the v1.


 */


public int getV1() {



return v1;


}


/**


 * @return Returns the v2.


 */


public int getV2() {



return v2;


}


public boolean isEmpty()


{



return this.isEmpty;


}


public String toString()


{



if(this.isEmpty())




return "<empty tree>";



StringBuffer buff = new StringBuffer();



java.util.LinkedList Q = new java.util.LinkedList();



Q.add(this); // put root in queue;



// Be careful to never put an empty tree in Q!  We need this



// process to end.



TwoThreeTree current;



while(Q.size() > 0)



{




current = (TwoThreeTree)Q.remove(); 




if(!current.left.isEmpty())




{





// add current's nonempty children to the end of the queue





Q.add(current.left);





if(!current.middle.isEmpty())






Q.add(current.middle);





Q.add(current.right);




}





// append current's values to buff





if(!current.is3node)





{






buff.append(current.v1);






buff.append(" ");





}





else // current is a 3-node





{






buff.append("(");






buff.append(current.v1);






buff.append(",");






buff.append(current.v2);






buff.append(") ");





}







}



return buff.toString();




}


// determines if the root of this tree contains a specified value


// Input:  an integer, value


// Output: returns true iff the value is found in the root


public boolean containsAtRoot(int value)


{



if(isEmpty()) // no root




return false;



if (v1 == value)




return true;



if (is3node && v2 == value)




return true;



return false;


}



public static void main(String[] args) {



TwoThreeTree A,B,C,R;



A = new TwoThreeTree(10,20);



B = new TwoThreeTree(40,50);



C = new TwoThreeTree(70,80);



R = new TwoThreeTree(30,60,A,B,C);



System.out.println("A = " + A.toString());



System.out.println("B = " + B.toString());



System.out.println("C = " + C.toString());



System.out.println("R = " + R.toString());


}

}
