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#include <iostream>
#include <stdlib.h>
#include <time.h>

using namespace std;

class BTNode{

private:
int nodeid;
int data;
int levelNum;
BTNode* leftChildPtr;
BTNode* rightChildPtr;

public:
BTNode () {}

void setNodeId(int id) {
nodeid = id;

int getNodeId() {
return nodeid;

}

void setData(int d) {
data = d;

int getData() {
return data;

}

void setLevelNum(int level) {
levelNum = level;

int getLevelNum() {
return levelNum;

}

void setLeftChildPtr (BTNode* ptr) {
leftChildPtr = ptr;
}

void setRightChildPtr (BTNode* ptr) {
rightChildPtr = ptr;
}

BTNode* getLeftChildPtr () {
return leftChildPtr;
}

BTNode* getRightChildPtr () {
return rightChildPtr;
}

int getLeftChildID() {
if (leftChildPtr == 0)

return -1;

return leftChildPtr->getNodeId();
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int getRightChildID() {
if (rightChildPtr == 0)
return -1;

return rightChildPtr—->getNodeId() ;

};

class BinarySearchTree{
private:
int numNodes;
BTNode* arrayOfBTNodes;
int rootNodelD;

public:

BinarySearchTree (int n) {

numNodes = n;
arrayOfBTNodes = new BTNode[numNodes];
for (int index = 0; index < numNodes; index++) {

arrayOfBTNodes[index] .setNodeld (index) ;
arrayOfBTNodes[index] .setLeftChildPtr (0);
arrayOfBTNodes[index] .setRightChildPtr (0);
arrayOfBTNodes[index] .setLevelNum(-1);

void setLeftlLink (int upstreamNodeID, int downstreamNodeID) {

arrayOfBTNodes [upstreamNodeID] .setLeftChildPtr (&arrayOfBTNodes [

downstreamNodeID]);

void setRightLink (int upstreamNodeID, int downstreamNodeID) {
arrayOfBTNodes [upstreamNodeID] .setRightChildPtr (&arrayOfBTNodes [

downstreamNodeID]);

void selectionSort (int *array, int arraySize){

for (int iterationNum = 0; iterationNum < arraySize-1;

int minIndex = iterationNum;
for (int j = iterationNum+!; j < arraySize;

if (array[j] < array[minIndex])
minIndex = j;

}

// swap array[minIndex] with array[iterationNum]

int temp = array[minIndex];
array[minIndex] = array[iterationNum];
array[iterationNum] = temp;

iterationNum++) {
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void constructBSTree (int* array) {

int leftIndex = 0;
int rightIndex = numNodes-1;
int middleIndex = (leftIndex + rightIndex)/2;

rootNodeID = middleIndex;
arrayOfBTNodes[middleIndex] .setData(array[middleIndex]);

ChainNodes (array, middleIndex, leftIndex, rightIndex);

void ChainNodes (int* array, int middleIndex, int leftIndex, int rightIndex) {

if (leftIndex < middleIndex) {
int rootIDLeftSubtree = (leftIndex + middleIndex-1)/2;
setlLeftLink (middleIndex, rootIDLeftSubtree);
arrayOfBTNodes[rootIDLeftSubtree] .setData(array[rootIDLeftSubtreel]);
ChainNodes (array, rootIDLeftSubtree, leftIndex, middleIndex-1);

if (rightIndex > middleIndex) {
int rootIDRightSubtree = (rightIndex + middleIndex + 1)/2;
setRightLink (middleIndex, rootIDRightSubtree);
arrayOfBTNodes[rootIDRightSubtree] .setData (array[rootIDRightSubtreel]);
ChainNodes (array, rootIDRightSubtree, middleIndex+1, rightIndex);

void printLeafNodes () {

for (int id = 0; id < numNodes; id++) {
if (arrayOfBTNodes[id].getLeftChildPtr () == 0 && arrayOfBTNodes[id].
getRightChildPtr () == 0)
cout << arrayOfBTNodes[id].getData() << " ";
}

cout << endl;

void InOrderTraversal (int nodeid) {

if (nodeid == -=1)
return;

InOrderTraversal (arrayOfBTNodes[nodeid] .getLeftChildID());
cout << arrayOfBTNodes[nodeid].getData() << " ";
InOrderTraversal (arrayOfBTNodes [nodeid] .getRightChildID());
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void PrintInOrderTraversal () {

InOrderTraversal (rootNodelID) ;
cout << endl;

int getKeyIndex(int searchKey) {

int searchNodeID = rootNodelD;

while (searchNodeID != =1){

if (searchKey == arrayOfBTNodes[searchNodeID].getData())

return searchNodelD;

else if (searchKey < arrayOfBTNodes[searchNodeID].getData())
searchNodeID = arrayOfBTNodes[searchNodeID].getLeftChildID();

else

searchNodeID = arrayOfBTNodes[searchNodeID].getRightChildID() ;

return -1;

};

void selectionSort (int *array, int arraySize){

for (int iterationNum = 0; iterationNum < arraySize-1;

int minIndex = iterationNum;

for (int j = iterationNum+l;

j < arraySize; Jj++){

if (array[j] < array[minIndex])

minIndex = j;

}

// swap array[minIndex] with array[iterationNum]

int temp = array[minIndex];

array[minIndex] = array[iterationNum];

array[iterationNum] = temp;

int main () {

int numElements;

cout << "Enter the number of elements:

cin >> numElements;

int *array = new int[numElements];

"
4

iterationNum++) {



254

255 int maxValue;

256 cout << "Enter the maximum value for an element: ";
257 cin >> maxValue;

258

259 srand (time (NULL)) ;

260

261 cout << "array generated: ";

262

263 for (int index = 0; index < numElements; index++) {
264 array[index] = rand() % maxValue;

265 cout << arrayl[index] << " ";

266 }

267

268 cout << endl;

269

270 selectionSort (array, numElements);

271

272 BinarySearchTree bsTree (numkElements) ;

273 bsTree.constructBSTree (array);

274

275 int searchKey;

276 cout << "Enter a search key: ";

277 cin >> searchKey;

278

279 int keyIndex = bsTree.getKeyIndex (searchKey);

280

281 if (keyIndex != -1)

282 cout << searchKey << " is present " << endl;
283 else

284 cout << searchKey << " is not present " << endl;
285

286

287 return 0;

288 }



