package algorithms;

/**
 * LAB 13, CS 225A:  10-31-08
 * A TwoThreeTree is a perfectly balanced search tree.

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

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

 * Find key, insert key, and delete key all run in log n time.

 * 

 * 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 int size;

     
// number of stored values


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



size = 0;


}


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


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


public TwoThreeTree(int v)


{



// TO DO:  initialize data fields

}


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


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


public TwoThreeTree(int x, int y)


{



// TO DO:  initialize data fields

}


// 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)


{



// TO DO:  initialize data fields

}


// 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)


{



// TO DO:  initialize data fields

}


public boolean isEmpty()


{



// TO DO: implement this method

}


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


// Input:  an integer

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

// Note:  this method should not crash even if this node is empty

public boolean contains(int value)


{



// TO DO: implement this method

}


// identifies the correct point of insertion for a new value


// Input:  a non-empty tree for the root, and an integer value to search for


// Output:  returns either the existing tree node which holds the value, or


//          the tree node (leaf) to which it should be added


// If called on an empty tree, returns the empty tree


protected TwoThreeTree locate(TwoThreeTree root, int value)


{



TwoThreeTree child;



// TO DO:  implement search through a 2-3 tree



// Base case



// Or, decide which child to search and make a recursive call



}


public static void main(String[] args) {



// TO DO:  insert some test code here

}

}
