//#############################################################################

//     Implementation of  a Binary Search Tree using Arrays

//     Also implementation of a Global Rebalance Method

//      For rebalancing the tree

//

//     The program implements BST using arrays. Main methods are

//   Isert, Remove, IsEmpty, Size, Find etc. BST is stored as an]

//    array of nodes.

//############################################################################# 

#include <iostream.h>

#include "Exception.h"

//***************************************************************************

//EXCEPTIONS                                                               **

//***************************************************************************

class BinarySearchTreeException : public Exception{ };

class BinarySearchTreeChangedSubtree : public BinarySearchTreeException{ };

class BinarySearchTreeNotFound : public BinarySearchTreeException{ };

class BinarySearchTreeEmptyTree : public BinarySearchTreeException{ };

class BSTMemory : public BinarySearchTreeException{ };

class BSTBounds : public BinarySearchTreeException{ };

//***************************************************************************

//    Node Class                                                           **

//***************************************************************************  

template <class Object>

class BSTNode

{

public:


int _right;


int _left;


Object _root;


bool subTree;


BSTNode();


BSTNode (const Object& newRoot);


BSTNode (Object& newRoot, int newLeft, int newRight);


~BSTNode();


int getLeft();


int getRight();


Object getRoot();


void setLeft(int child);


void setRight(int child);


void setRoot(Object& root);

}; //end BSTNode

//**************************************************************************

// DEFAULT CONSTRUCTOR                                                    **

//**************************************************************************

template <class Object>

BSTNode<Object>:: BSTNode()

{


_right  = 0;


_left   = 0;


_root    = NULL;


subTree  = false;

} //end BSTNode                                                                               

//**************************************************************************

// CONSTRUCTOR 1                                                          **

//**************************************************************************

template <class Object>

BSTNode<Object>:: BSTNode (const Object& newRoot)

{


_root = newRoot;

} //end const 1

//**************************************************************************

// CONSTRUCTOR 2                                                          **

//**************************************************************************

template <class Object>

BSTNode<Object>::BSTNode (Object& newRoot, int newLeft, int newRight)

{


_left = newLeft;


_right = newRight;


_root = newRoot;

} //end const 2

//**************************************************************************

// DESTRUCTOR                                                             **

//**************************************************************************

template <class Object>

BSTNode<Object>::~BSTNode()

{


_right  = 0;


_left   = 0;


_root    = NULL;


subTree  = false;

} //end ~BSTNode

//**************************************************************************

// GET LEFT METHOD                                                        **

//**************************************************************************

template <class Object>

int BSTNode<Object>:: getLeft()

{


return _left;

} //end getLeft

//**************************************************************************

// GET RIGHT METHOD                                                       **

//**************************************************************************

template <class Object>

int BSTNode<Object>:: getRight()

{


return _right;

} //end getRight

//**************************************************************************

// GET PARENT METHOD                                                      **

//**************************************************************************

template <class Object>

Object BSTNode<Object>:: getRoot()

{


return _root;

} //end getData

//**************************************************************************

// SET LEFT METHOD                                                        **

//************************************************************************** 

template <class Object>

void BSTNode<Object>::setLeft(int child)

{


_left = child;

} //end setLeft

//**************************************************************************

// SET RIGHT METHOD                                                       **

//**************************************************************************

template <class Object>

void BSTNode<Object>::setRight(int child)

{


_right = child;

} //end setRight

//**************************************************************************

// SET PARENT METHOD                                                      **

//**************************************************************************

template <class Object>

void BSTNode<Object>::setRoot(Object& root)

{


_root = root;

} //end setRoot

//************************************************************

//Tree Class                                                **

//************************************************************

template <class Object>

class BST

{


public:

        BSTNode<Object> myNode[100];

        int _size;



int _height;



int _root;



int _current;



int MAXSIZE;



int test1;



BST(int max_size);



~BST();



int size ();



bool isEmpty();



void insert(const Object& data);



void remove(const Object& data);



//void _find (Object& data);



Object find(const Object& q);



void rangeSearch(const Object& low, const Object& high);



void _makeNull();



//void copyTree(BST<Object>& bst);



//void makeEmpty();



void InOrderEnumerator();



BST<Object> globalRebalance(BST<Object>& bst);

}; //end BST

//************************************************************

//Constructor                                               **

//************************************************************

template <class Object>

BST<Object>::BST(int max_size)

{


MAXSIZE = max_size;


for (int i=0; i < 100; i++)


{



myNode[i]._root   = NULL;



myNode[i]._left   = NULL;



myNode[i]._right  = NULL;



myNode[i].subTree = false;


} //end FOR


_root    = 10;


_size    = 0;


_height  = 0;


_current = _root;


test1 = 0;

} //end BST

//***********************************************************

//**************************************************************************

// DESTRUCTOR                                                             **

//**************************************************************************

template <class Object>

BST<Object>:: ~BST()

{

} //end ~BST

//**************************************************************************

// SIZE METHOD                                                            **

//**************************************************************************

template <class Object>

int BST<Object>::size()

{


return _size;

} //end size

//**************************************************************************

// ISEMPTY METHOD                                                         **

//**************************************************************************

template <class Object>

bool BST<Object>:: isEmpty()

{


return (_size == 0);

} //end isEmpty

//*************************************************************************

//INSERT METHOD                                                          **

//*************************************************************************

template <class Object>

void BST<Object>::insert(const Object& data)

{


//BSTNode<Object>* tempNode = new BSTNode<Object> (data);


if (_size == MAXSIZE) throw BSTMemory();


if (_size == 0)


{



myNode[10]._root   = data;



myNode[10]._left   = NULL;



myNode[10]._right  = NULL;



myNode[10].subTree = false;



_size++;



_height++;



//in case tree is empty inserts



//data in first node


} //end IF


else


{



//in case tree is not empty



for (int k = 0; k < _size+10; k++)



{




if ((data < myNode[k]._root) && (myNode[k]._root != NULL))





//in case tempNode has smaller





//value than the current node




{





//and now insert tempNode





//in position 0





myNode[k-1]._root   = data;





myNode[k-1]._right  = NULL;





myNode[k-1]._left   = NULL;





myNode[k-1].subTree = false;





myNode[k]._left     = k - 1;





myNode[k].subTree   = true;





_size++;





if (!myNode[k+1].subTree)






_height++;





return;




} //end IF




if ((data == myNode[k]._root) && (myNode[k]._root != NULL)) return;




//in case value of data




//equals value of current node




if ((data < myNode[k+1]._root) && (myNode[k+1]._root != NULL) && 





(data > myNode[k]._root) && (myNode[k]._root != NULL))





//in case value of data





//is between current node value





//and next node value




{





for (int m = _size + 9; m > k+2; m--)






//move nodes one 






//step ahead





{






myNode[m]._root   = myNode[m-1]._root;






if ((myNode[m-1]._left  != NULL) && ((m-1) != _root)) myNode[m]._left = myNode[m-1]._left + 1;






else if 







(((m-1) == _root) && (k >= myNode[_root]._left) &&







(k < _root)) myNode[m]._left = myNode[m-1]._left;






else if (((m-1) == _root) && (k < myNode[_root]._left)) 







myNode[m]._left++;






else myNode[m]._left = myNode[m-1]._left;






if (myNode[m-1]._right != NULL) myNode[m]._right = myNode[m-1]._right + 1;






else myNode[m]._right = myNode[m-1]._right;






myNode[m].subTree = myNode[m-1].subTree;





} //end FOR





//fixing the k node





int tempInt = myNode[k]._right;





char tempChar = myNode[k].subTree;





if (myNode[k].subTree == false) 





{






myNode[k]._right = k + 1;





}





else myNode[k]._right++;





myNode[k].subTree = true;





//fixing the k+2 node





myNode[k+2]._root = myNode[k+1]._root;





if ((myNode[k+1].subTree != false) && (myNode[k+1]._right != NULL))






myNode[k+2]._right = myNode[k+1]._right + 1;





myNode[k+2].subTree = true;





if ((myNode[k+1].subTree == false) || (tempInt == k + 1))





{






myNode[k+2]._left = k + 1;





}





else myNode[k+2]._left = myNode[k+1]._left;





//fixing the k+1 node





myNode[k+1]._root   = data;





myNode[k+1].subTree = false;





myNode[k+1]._left   = NULL;





myNode[k+1]._right  = NULL;





_size++;





if (k < _root) _root++;





if (!myNode[k+1].subTree)






_height++;





return;




} //end IF




if ((myNode[k]._root != NULL) && (myNode[k+1]._root == NULL))





//in case this is 





//the last node




{





myNode[k+1]._root   = data;





myNode[k+1]._right  = NULL;





myNode[k+1]._left   = NULL;





myNode[k+1].subTree = false;





_size++;





myNode[k]._right  = k + 1;





myNode[k].subTree = true;





if ((!myNode[k-1].subTree) && ((k) != _root))






_height++;





return;




} //end IF



} //end FOR


} //end ELSE

} //end insert

//*************************************************************************

//REMOVE METHOD                                                          **

//*************************************************************************

template <class Object>

void BST<Object>::remove(const Object& data)

{


if (_size == 0) return;


for (int l = 0; l < _size + 10; l++)



//in case size is not zero



//start looking in the tree



//for the element being deleted


{



if ((myNode[l]._root == data) && ( myNode[l].subTree == false)




&& (myNode[l-1]._root == NULL))




//these conditions are used




//to identify the smallest 




//element in the tree




//in case it has




//no children



{




myNode[l]._root  = NULL;




myNode[l]._left  = NULL;




myNode[l]._right = NULL;




//delete node by assigning




//value NULL




//to data and children 




myNode[l+1]._left = NULL;




//assinging the next node




//left child value pointer




// to NULL




_size--;




//reducing size 




//by 1




if (!myNode[l+1].subTree) 





_height--;




//reducing height by 1 




//if necessary




return;



} //end IF



if ((myNode[l]._root == data) && (myNode[l].subTree == false)




&& (myNode[l+1]._root == NULL))




//these conditions are used




//to identify the biggest




//element in the tree




//in case it has




//no children



{




myNode[l]._root  = NULL;

            myNode[l]._left  = NULL;




myNode[l]._right = NULL;




//delete node by assigning




//value NULL




//to subTree and children




myNode[l-1]._right = NULL;




//assinging the previous node




//right child value pointer




//to NULL




_size--;




//reducing size 




//by 1




if (!myNode[l-1].subTree) 





_height--;




//reducing height by 1 




//if necessary




return;



} //end IF



if ((myNode[l]._root == data) && (l < _root) && (myNode[l]._right != NULL)




&& (myNode[l-1]._root == NULL) && (myNode[l]._left == NULL))




//these conditions are used




//to identify the smallest




//element in the tree




//in case it has




//a right child



{




int tempInt = myNode[l]._right;




int tempInt_1 = 0;




for (int t = 0; t < _root + 1; t++)





//loop to find which element





//points to the element being deleted




{





if (myNode[t]._left == l) tempInt_1 = t;




} //end FOR




myNode[l]._root   = NULL;




myNode[l]._right  = NULL;




myNode[l]._left   = NULL;




myNode[l].subTree = false;




//deleting node by




//assigning value NULL




//to data and children




//and subTree




myNode[tempInt_1]._left = tempInt;




//updating the next




//element left pointer




_size--;




//reducing size 




//by 1




//if (!myNode[l-1].subTree) 




//
_height--;




//reducing height by 1 




//if necessary




return;



} //end IF



if ((myNode[l]._root ==  data) && (l > _root) && (myNode[l]._left != NULL)




&& (myNode[l+1]._right == NULL))




//these conditions are used




//to identify the biggest




//element in the tree




//in case it has




//a left child



{




int tempInt_2 = myNode[l]._left;




int tempInt_3 = 0;




for (int p = _root; p < _size + 10; p++)





//loop to find which element





//points to the element being deleted




{





if (myNode[p]._right == l) tempInt_3 = p;




} //end FOR




myNode[l]._root   = NULL;




myNode[l]._right  = NULL;




myNode[l]._left   = NULL;




myNode[l].subTree = false;




//deleting node by




//assigning value NULL




//to data and children




//and subTree




myNode[tempInt_3]._left = tempInt_2;




//updating the next




//element left pointer




_size--;




//reducing size 




//by 1




//if (!myNode[l-1].subTree) 




//
_height--;




//reducing height by 1 




//if necessary




return;



} //end IF



if ((myNode[l]._root ==  data) && (l <= _root) && (myNode[l-1]._root != NULL))




//this condition is used




//to identify an element




//between the smallest one




//and the root



{




//if (l == _root) _root--;




//cout << "Left pointer is: "  << myNode[11]._left << endl;




int tempMinIndex = 0;




for (int h = 0; h <= _root - 1; h++)




{





if ((myNode[h]._root < myNode[_root]._root) &&






(myNode[h-1]._root == NULL) && (myNode[h+1]._root != NULL) &&






(myNode[h]._root != NULL))






tempMinIndex = h;




} //end FOR




//cout << "tempMinIndex: " << tempMinIndex << endl;




int tempInt_5 = 0;




for (int w = 0; w <= _root; w++)




{





if (myNode[w]._left == tempMinIndex) tempInt_5 = w;




} //end FOR




//cout << "tempInt_5: " << tempInt_5 << endl;




//cout << "l: " << l << endl;




for (int q = l; q > 0; q--)




{





myNode[q]._root = myNode[q-1]._root;




} //end FOR




if (myNode[tempMinIndex]._right != NULL) 




{ 





myNode[tempInt_5]._left = myNode[tempMinIndex]._right;

                myNode[tempMinIndex]._right  = NULL;




}




else myNode[tempMinIndex+1]._left = NULL;




myNode[tempMinIndex].subTree = false;




_size--;




return;



} //end IF



if ((myNode[l]._root ==  data) && (l >= _root) && (myNode[l+1]._root != NULL))




//this condition is used




//to identify an element




//between the root and




//the biggest element



{




int tempMaxIndex = 10;




for (int o = _root; o < _size + 10; o++)




{





if ((myNode[o]._root > myNode[tempMaxIndex]._root) &&






(myNode[o+1]._root == NULL) && (myNode[o-1]._root != NULL) &&






(myNode[o]._root != NULL))






tempMaxIndex = o;




} //end FOR




int tempInt_4 = 0;




for (int g = _root; g < _size + 10; g++)




{





if (myNode[g]._right = tempMaxIndex) tempInt_4 = g;




} //end FOR

            for (int m = l; m < _size + 10; m++)




{





myNode[m]._root = myNode[m+1]._root;




} //end FOR




if (myNode[tempMaxIndex]._left != NULL)




{





myNode[tempInt_4]._right = myNode[tempMaxIndex]._left;





myNode[tempMaxIndex]._left = NULL;




}

            else 




{





myNode[tempMaxIndex-1]._right = NULL;





//cout << "TempMaxInd" << tempMaxIndex << endl;





myNode[tempMaxIndex-1].subTree = false;




}




myNode[tempMaxIndex].subTree = false;




_size--;




return;



} //end IF



if (test1 > 110) throw BSTBounds();



} //end FOR

} //end REMOVE

//*************************************************************************

//FIND METHOD                                                            **

//*************************************************************************

template <class Object>

Object BST<Object>::find(const Object& q)

{


if (_size == 0) return NULL;


else


{



for (int p = 0; p < _size + 10; p++)



{




if (myNode[p]._root == q)





//in case node is found





//delete it




{





cout << "Element " << q <<" found in tree! " << endl;





return q;




} //end IF



} //end FOR



cout << "Element " << q << " Not found in tree. " << endl;



return NULL;


} //end ELSE

} //end find

//*************************************************************************

//_MAKENULL METHOD                                                       **

//*************************************************************************

template <class Object>

void BST<Object>::_makeNull()

{


myNode[i]._root   = NULL;


myNode[i]._left   = 0;


myNode[i]._right  = 0;


myNode[i].subTree = false;

} //end _makeNull

//*************************************************************************

//InOrderEnumerator                                                      **

//*************************************************************************

template <class Object>

void BST<Object>::InOrderEnumerator()

{


for (int f = 0; f < _size + 10; f++)


{



if (myNode[f]._root != NULL)



{




Object tempData = myNode[f].getRoot(); 




if (f != _root)




{





cout << "<" << tempData << ">";




}




else cout << "{Root=" << tempData << "=Root}";



} //end IF


} //end FOR


Object Root = myNode[_root]._root;


cout << " " << endl; 


cout << "                              The Root is: " << Root << endl;


cout << " " << endl;

} //end InOrderEnumerator

//*************************************************************************

//Ostream Operator                                                       **

//*************************************************************************

template <class Object>

ostream& operator<<(ostream& ss, BST<Object>& myBST)

{

    ss << "And the tree is: ";


myBST.InOrderEnumerator();


ss << " ";


return ss;

} //end operator<<

//*************************************************************************

//Range Search                                                           **

//*************************************************************************

template <class Object>

void BST<Object>::rangeSearch(const Object& low, const Object& high)

{


if (_size == 0) return;


int lowObjectIndex  = 0;


int highObjectIndex = 0;


for (int k = 0; k < _size + 10; k++)



//finds index of 



//elements 'low'

        //and 'high'


{



if ((myNode[k]._root >= low) && (myNode[k]._root != NULL) &&




(myNode[k-1]._root < low))



{




lowObjectIndex = k;



} //end IF



if ((myNode[k]._root <= high) && (myNode[k]._root != NULL) &&




(myNode[k+1]._root > high))



{




highObjectIndex = k;



} //end IF


} //end FOR


//
if ((lowObjectIndex == 0) || (highObjectIndex == 0))


//
{


//

cout << "Wrong Range! " << endl;


//
} //end IF


//
else


//
{


cout << "Here are the elements in the range from ";


cout << low << " to ";


cout << high << ": " << endl;


for (int g = lowObjectIndex; g <= highObjectIndex; g++)


{



if (myNode[g]._root != NULL) 



{




Object tempValue = myNode[g]._root;




cout << "                           < " << tempValue << " >" << endl;



} //end IF


} //end FOR


//
} //end ELSE

} //end rangeSearch

//*************************************************************************

//Global Rebalance                                                       **

//*************************************************************************

template <class Object>

BST<Object> BST<Object>::globalRebalance(BST<Object>& bst)

{


if (_size == 1) 


{



cout << "Attempting to rebalance a tree with one ";



cout << "element only. Tree is already balanced, so return. " << endl;



return bst;


} //end IF

    else


{



int tempMinIndex = 0;



for (int h = 0; h <= _root - 1; h++)




//loop for finding the index




//of the smallest element



{




if ((myNode[h]._root < myNode[_root]._root) &&





(myNode[h-1]._root == NULL) && (myNode[h+1]._root != NULL) &&





(myNode[h]._root != NULL))





tempMinIndex = h;



} //end FOR



//cout << "tempMinIndex: " << tempMinIndex << endl;



int tempMaxIndex = 0;



for (int o = _root; o < _size + 10; o++)




//loop for finding the index




//of the biggest element



{




if ((myNode[o]._root > myNode[tempMaxIndex]._root) &&





(myNode[o+1]._root == NULL) && (myNode[o-1]._root != NULL) &&





(myNode[o]._root != NULL))





tempMaxIndex = o;



} //end FOR



//cout << "tempMaxIndex: " << tempMaxIndex << endl;



int midIndex = ((tempMinIndex + tempMaxIndex) / 2);



Object storage[50];



for (int g = tempMinIndex; g <= tempMaxIndex; g++)




//loop for storing the  




//elements of the tree



{




storage[g] = myNode[g]._root;



} //end FOR



for (int n = 0; n < MAXSIZE + 10; n++)




//loop for initializing




//the elements of the tree



{




myNode[n]._root   = NULL;




myNode[n]._left   = NULL;




myNode[n]._right  = NULL;




myNode[n].subTree = false;



} //end FOR



_size   = 0;



_height = 0;



_root   = 10;



//cout << "Test. Storage: " ;



//for (int t = tempMinIndex; t <= tempMaxIndex; t++)



//{



//
 Object p = storage[t];



//
 cout << "<" << p << ">" << endl;



//}



//cout << "midIndex: " << midIndex << endl;



const Object f = storage[midIndex];



bst.insert(f);



//inserts middle element



//as root



int dd = tempMaxIndex - midIndex ;



for (int a = 0; a < dd; a++)




//loop for inserting




//the elements




//bigger than the root



{




int tempDataIndex = (midIndex + 1 + tempMaxIndex - a) / 2;




const Object d = storage[tempDataIndex];




bst.insert(d);




if ((tempDataIndex) <= (tempMaxIndex - 1 - a))




{





for (int u = tempDataIndex; u <= tempMaxIndex - 1 - a; u++)






//loop for rearanging






//data in storage array





{






storage[u] = storage[u+1];





} //end FOR




}



//
storage[tempMaxIndex-a] = NULL;



} //end FOR



//cout << "TEST" << endl;



for (int b = 0; b < (midIndex - tempMinIndex); b++)




//loop for inserting




//the elements




//smaller than the root



{




int tempValIndex = (tempMinIndex + b + midIndex - 1) / 2;




const Object z = storage[tempValIndex];




bst.insert(z);




//cout << "tempValIndex: " << tempValIndex << endl;




//cout << "Z: " << z << endl;




//cout << "b: " << b << endl;




if (tempValIndex >= (tempMinIndex + 1 + b))




{





for (int j = tempValIndex; j >= tempMinIndex + 1 + b; j--)






//loop for rearanging






//data in storage array





{






//cout << "TEST_1" << endl;






storage[j] = storage[j-1];





} //end FOR




}



//
storage[tempMinIndex+b] = NULL;



} //end FOR



return bst;


 } //end ELSE

} //end globalRebalance

//*************************************************************************

//MAIN                                                                   **

//*************************************************************************

void main()

{


BST<char> bst1 (15);//Creating a new array with a root 'D' and size 15


bst1.insert ('D');


cout <<"\nInitially the tree has  "<< bst1 << endl;


bst1.insert ('F');//Insert Method


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.insert ('E');


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.insert ('H');


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.insert ('J');


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.insert ('K');


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.insert ('A');


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.insert ('I');


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.insert ('M');


bst1.insert ('G');


cout <<"\nAfter Insertion:  "<< bst1 << endl;


bst1.globalRebalance(bst1);//Applying Global Rebalance Method


cout<<"\nThe Tree after Rebalancing : "<<bst1<<endl;


cout<<"\nPerforming Range search in the range low = F and high = I"<<endl<<endl;


bst1.rangeSearch('F','I');//Rangesearch Method


cout<<endl;


bst1.find('D');//Find Method


bst1.remove('H');


cout<<"After removal:  "<<bst1<<endl;


bst1.find('J');


// You will have to print out if the element is found saying 


// "Element ... found in tree" in your find method.


// else you will have to say that "Element ... not found in tree!"


// The same holds true for all the find methods.


bst1.remove('J');


cout<<"After removal:  "<<bst1<<endl;


bst1.remove('A');


cout<<"After removal:  "<<bst1<<endl;


bst1.globalRebalance(bst1);


cout<<"\nThe Tree after Rebalancing : "<<bst1<<endl;


bst1.remove('M');


cout<<"After removal:  "<<bst1<<endl;


bst1.globalRebalance(bst1);


cout<<"\nThe Tree after Rebalancing : "<<bst1<<endl;


bst1.remove('E');


cout<<"After removal:  "<<bst1<<endl;


bst1.remove('F');


cout<<"After removal:  "<<bst1<<endl;


bst1.find('I');


bst1.remove('G');


cout<<"After removal:  "<<bst1<<endl;


bst1.remove('D');


cout<<"After removal:  "<<bst1<<endl;


bst1.remove('K');


cout<<"After removal:  "<<bst1<<endl;


bst1.remove('I');


cout<<"After removal:  "<<bst1<<endl;


BST<int> bst2 (15);//Creating a new array with a root 33 and size 15


bst2.insert (33);


cout <<"\nInitially the tree has  "<< bst2 << endl;


bst2.insert (20);//Insert Method


cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.remove(33);


cout<<"After removal:  "<<bst2<<endl;


bst2.insert (10);


cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.globalRebalance(bst2);


cout<<"\nThe Tree after Rebalancing : "<<bst2<<endl;


bst2.insert (26);


   cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.remove(10);


   cout<<"After removal:  "<<bst2<<endl;


bst2.insert (40);


  cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.remove(26);


cout<<"After removal:  "<<bst2<<endl;


bst2.remove(40);


cout<<"After removal:  "<<bst2<<endl;


bst2.globalRebalance(bst2);


cout<<"\nThe Tree after Rebalancing : "<<bst2<<endl;


bst2.insert (5);


cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.insert (30);


cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.remove(5);


cout<<"After removal:  "<<bst2<<endl;


bst2.find(5);


bst2.find(30);


bst2.remove(30);


cout<<"After removal:  "<<bst2<<endl;


bst2.globalRebalance(bst2);


cout<<"\nThe Tree after Rebalancing : "<<bst2<<endl;


bst2.insert (24);


cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.remove(24);


cout<<"After removal:  "<<bst2<<endl;


bst2.insert (7);


cout <<"\nAfter Insertion:  "<< bst2 << endl;


bst2.globalRebalance(bst2);


cout<<"\nThe Tree after Rebalancing : "<<bst2<<endl;


bst2.insert (50);


cout <<"\nAfter Insertion:  "<< bst2 << endl;


cout<<"\nPerforming Range search in the range low = 10 and high = 40"<<endl<<endl;


bst2.rangeSearch(10,40);//Rangesearch Method


cout<<endl;


bst2.find(50);//Find Method


bst2.remove(7);


cout<<"After removal:  "<<bst2<<endl;


bst2.remove(50);


cout<<"After removal:  "<<bst2<<endl;


BST<int> bst3 (2);//Creating a new array with a root 100 and size of 2


bst3.insert (100);


cout <<"\nInitially the tree has  "<< bst3 << endl;


bst3.insert (117);


cout <<"\nAfter Insertion:  "<< bst3 << endl;


try {



bst3.insert (50);



cout <<"\nAfter Insertion:  "<< bst3 << endl;


}


catch (BSTMemory)//BSTMemory Exception


{



cout << "BST has only 2 spaces " << endl;


}


try{



while (!bst3.isEmpty()) { bst3.remove (40);



bst3.test1++;



}//implementing remove method


}


catch (BSTBounds)//BSTBounds Exception


{



cout << "Tried to delete non-existent node" << endl;


}

} 

//********************************************************************* 

