// LAB 13 TO DO LIST:

// 1.  Fix locate (see below)

// 2.  Implement toString (see below)

// 3.  Use locate to implement find, insert, delete

// 4.  Use main to test the methods

// 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 static TwoThreeTree locate(TwoThreeTree root, int value)


{



TwoThreeTree child;



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



if(root.contains(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);


}


// 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()


{



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();




}
