import java.io.¥*;
import java.util.¥;

class BTNode({
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private int nodeid;

private int data;

private int levelNum;

private BTNode leftChildPtr;
private BTNode rightChildPtr;

public BTINode () {}

public void setNodeId(int id){
nodeid = id;

}

public int getNodeId() {
return nodeid;

}

public void setData(int d){
data = d;
}

public int getData() {
return data;

}

public void setLevelNum(int level) {
levelNum = level;

}

public int getLevelNum() {
return levelNum;

}

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

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

public BTNode getLeftChildPtr () {
return leftChildPtr;
}

public BTNode getRightChildPtr () {
return rightChildPtr;
}

public int getLeftChildID() {
if (leftChildPtr == null)
return -1;

return leftChildPtr.getNodeId();
public int getRightChildID() {

if (rightChildPtr == null)
return -1;
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return rightChildPtr.getNodeId();

class BinarySearchTree{

private int numNodes;
private BTNode[] arrayOfBTNodes;
private int rootNodelD;

public BinarySearchTree (int n) {
numNodes = n;
arrayOfBTNodes = new BTNode[numNodes];

for (int index = 0; index < numNodes; index++) {
arrayOfBTNodes[index] = new BTNode () ;
arrayOfBTNodes[index] .setNodeld (index) ;
arrayOfBTNodes[index] .setLeftChildPtr (null);
arrayOfBTNodes[index] .setRightChildPtr (null);
arrayOfBTNodes[index] .setLevelNum(-1);

public void setLeftlLink (int upstreamNodeID, int downstreamNodeID) {
arrayOfBTNodes [upstreamNodeID] .setLeftChildPtr (arrayOfBTNodes [downstreamNodeID]) ;
}

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

1),

public void selectionSort (int array[], int arraySize) {
for (int iterationNum = 0; iterationNum < arraySize-1; iterationNum++) {
int minIndex = iterationNum;
for (int j = iterationNum+l; j < arraySize; j++){

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

}

// swap array[minIndex] with array[iterationNum]
int temp = array[minIndex];

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

public wvoid constructBSTree(int[] array) {



128

129 int leftIndex = 0;

130 int rightIndex = numNodes-1;

131 int middleIndex = (leftIndex + rightIndex)/2;

132

133 rootNodeID = middleIndex;

134 arrayOfBTNodes[middleIndex] .setData(array[middleIndex]);

135

136 ChainNodes (array, middleIndex, leftIndex, rightIndex);

137

138 }

139

140

141 public void ChainNodes (int[] array, int middleIndex, int leftIndex, int rightIndex) {

142

143 if (leftIndex < middleIndex) {

144 int rootIDLeftSubtree = (leftIndex + middleIndex-1)/2;

145 setLeftLink (middleIndex, rootIDLeftSubtree);

146 arrayOfBTNodes[rootIDLeftSubtree] .setData(array[rootIDLeftSubtreel]);

147 ChainNodes (array, rootIDLeftSubtree, leftIndex, middleIndex-1);

148 }

149

150

151 if (rightIndex > middleIndex) {

152 int rootIDRightSubtree = (rightIndex + middleIndex + 1)/2;

153 setRightLink (middleIndex, rootIDRightSubtree);

154 arrayOfBTNodes[rootIDRightSubtree] .setData (array[rootIDRightSubtreel]);

155 ChainNodes (array, rootIDRightSubtree, middleIndex+1, rightIndex);

156 }

157

158

159 }

160

161

162 public void printLeafNodes () {

163

164 for (int id = 0; id < numNodes; id++) {

165

166 if (arrayOfBTNodes[id].getLeftChildPtr () == null && arrayOfBTNodes[id].
getRightChildPtr () == null)

167 System.out.print (arrayOfBTNodes[id] .getData() + " ");

168 }

169

170 System.out.println();

171 }

172

173

174

175 int getKeyIndex(int searchKey) {

176

177 int searchNodeID = rootNodelD;

178

179 while (searchNodeID != -=1){

180

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

182 return searchNodelD;

183 else if (searchKey < arrayOfBTNodes[searchNodeID].getData())

184 searchNodeID = arrayOfBTNodes[searchNodeID].getLeftChildID();

185 else

186 searchNodeID = arrayOfBTNodes[searchNodeID].getRightChildID() ;

187

188 }

189

190 return -1;
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class BSTSearch({

public static void selectionSort (int array[], int arraySize) {

for (int iterationNum = 0; iterationNum < arraySize-1;
int minIndex = iterationNum;
for (int j = iterationNum+l; j < arraySize; j++) {

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

}

// swap array[minIndex] with array[iterationNum]
int temp = array[minIndex];

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

public static void main(String[] args) {
Scanner input = new Scanner (System.in);

int numElements;

System.out.print ("Enter the number of elements: ");
numElements = input.nextInt();
int array[] = new int[numElements];

int maxValue;

iterationNum++) {

System.out.print ("Enter the maximum value for an element: ");

maxValue = input.nextInt();

Random randGen = new Random(System.currentTimeMillis());

System.out.print ("Array Generated: ");

for (int index = 0; index < numElements; index++) {
array[index] = randGen.nextInt (maxValue);
System.out.print (array[index] +" ");

}

System.out.println();

selectionSort (array, numElements);

BinarySearchTree bsTree = new BinarySearchTree (numElements);

bsTree.constructBSTree (array);

int searchKey;
System.out.print ("Enter a search key: ");



255
256
257
258
259
260
261
262
263
264
265
266

searchKey = input.nextInt();

int keyIndex = bsTree.getKeyIndex (searchKey);

if (keyIndex != =1)

System.out.println(searchKey +" is present ");
else

System.out.println(searchKey + " is not present
}

")



