// LAB 15 TO DO LIST:

// 1.  Replace code for TwoThreeTree with modified code from 

//     vault.hanover.edu/~wahl (select all and copy the Java code from the 

//     link Lab 15a source code; paste over the current code in

//     TwoThreeTree.java).
// 2.  Read through the code for TwoThreeSearchTree (see below).
// 3.  Create a new class in your algorithms package called

//     TwoThreeSearchTree.  Copy the code for this class from

//     vault.hanover.edu/~wahl (Lab 15b source code); paste over the current

//     code in TwoThreeSearchTree.java.

// 4.  Run TwoThreeSearchTree to see the results of the current main method.

// 5.  Implement the method " handleOverflow" for inserting into an already-

//     full 3-node leaf.
// 6.  Add more code to main to test the insert method.

package algorithms;

public class TwoThreeSearchTree {


/**


 * A 2-3 search tree maintains a reference to a 2-3 tree (the root node).


 */


// DATA FIELDS


protected TwoThreeTree root;


public TwoThreeSearchTree()


// constructs an empty 2-3 search tree


{



root = TwoThreeTree.EMPTY;


}


public TwoThreeSearchTree(int v)


// constructs a 2-3 search tree storing one value


// Input:  the int value v to be stored


{



root = new TwoThreeTree(v);


}


public TwoThreeSearchTree(int v, int w)


// constructs a 2-3 search tree storing two values


// Input:  the int values v, w to be stored


// Note:  store the smaller value in root.v1!


{



if(v <= w)




root = new TwoThreeTree(v,w);



else




root = new TwoThreeTree(w,v);


}


// 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


// ASSUME THAT IN THE INITIAL CALL, root is NOT EMPTY


protected TwoThreeTree locate(TwoThreeTree root, int value)


{



TwoThreeTree child;



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



if(root.containsAtRoot(value))




return root;



if(value < root.v1) // look left




child = root.left;



else if (!root.is3node || value > root.v2)




child = root.right;



else  // look middle




child = root.middle;



if(child.isEmpty())




return root;



else




return locate(child,value);




}


public boolean contains(int value)


// returns true iff value is stored in this tree


{



if(root.isEmpty()) return false;



TwoThreeTree X = locate(root,value); // X is node where value should be



return X.containsAtRoot(value);


}


public boolean isEmpty()


{



return root.isEmpty();


}


// returns a String for printing all the values in the tree, 


// top-to-bottom, left-to-right.  If two values share a 3-node,


// they are enclosed in parentheses.  If this tree is empty, 


// returns "<empty tree>"


public String toString()


{



return root.toString();



}


// Inserts a new value into the tree, no repeats allowed


// Input: an integer value


// Result:  if this tree does not already contain the value,


// it will be inserted


public void insert(int value)


{



// case 1:  insert into empty tree



if(this.isEmpty())



{




root = new TwoThreeTree(value);




return;



}



// case 2:  duplicate value



if(this.contains(value))




return;



// case 3:  insert into non-empty tree





TwoThreeTree X = locate(root,value);



// 3a:  X is a 2-node leaf; make X a 3-node, insert value, return



if(!X.is3node)



{




if(value < X.v1)




{





X.v2 = X.v1;





X.v1 = value;




}




else // value > X.v1





X.v2 = value;




X.is3node = true;




return;



}



// 3b:  X is a 3-node leaf; insertion causes overflow



handleOverflow(X,value);




}


public void handleOverflow(TwoThreeTree X,int value)


// In this search tree, need to insert value into a 3-node X


// Input:  a TwoThreeTree in this search tree which is a 3-node


// Result: X becomes 2 2-nodes, storing min(X.v1,X.v2,value) and


//         max(x.v1,X.v2,value).  The median of the three values


//         is inserted into the parent of X, possibly causing overflow


//         at that position, possibly causing a 2-node to become a


//         3-node, or possibly causing a new top level of the


//         search tree to be created.


{



// TO DO:  Implement!


}


public static void main(String[] args) {



// TO DO:  Testing 



TwoThreeSearchTree S,T,U;



S = new TwoThreeSearchTree(); // empty search tree



T = new TwoThreeSearchTree(5); // search tree with 1 stored value



U = new TwoThreeSearchTree(7,2); // search tree with 2 stored values



System.out.println("S = " + S);



System.out.println("T = " + T);



System.out.println("U = " + U);



TwoThreeTree X = S.locate(S.root,5);



System.out.println("S.locate(S.root,5) = " + X);



X = T.locate(T.root,5);



System.out.println("S.locate(S.root,5) = " + X);



X = T.locate(T.root,6);



System.out.println("S.locate(S.root,6) = " + X);



T.insert(6);



System.out.println("After inserting 6, T = " + T);



X = T.locate(T.root,6);



System.out.println("T.locate(S.root,6) = " + X);


}

}
