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#include <iostream>
#include <fstream>
#include <string>

#include <cstring> // for string tokenizer and c-style
#include <algorithm> // max function

using namespace std;

class BTNode({

private:

int
int
int

nodeid;
data;
levelNum;

BTNode* leftChildPtr;
BTNode* rightChildPtr;

public:

BTNode () {}

void setNodeId(int id) {

int

}

nodeid = idj;

getNodeId() {
return nodeid;

void setData(int d) {

int

}

void setLevelNum(int level) {

int

}

void setLeftChildPtr (BTNode* ptr) {

}

void setRightChildPtr (BTNode* ptr) {

}

BTNode* getLeftChildPtr () {

}

BTNode* getRightChildPtr () {

}

int

data = d;

getData () {
return data;

levelNum = level;

getLevelNum() {

return levelNum;

leftChildPtr = ptr;

rightChildPtr = ptr;

return leftChildPtr;

return rightChildPtr;

getLeftChildID () {

if (leftChildPtr == 0)
return -1;

string processing



65

66 return leftChildPtr->getNodeId();
67 }
68
69 int getRightChildID() {
70 if (rightChildPtr == 0)
71 return -1;
72
73 return rightChildPtr—->getNodeId() ;
74 }
75 };
76
77
78
79 class Node{
80
81 private:
82 int data;
83 Node* nextNodePtr;
84 Node* prevNodePtr;
85
86 public:
87 Node () {}
38
89 void setData(int d) {
90 data = d;
91 }
92
93 int getData() {
94 return data;
95 }
96
97 void setNextNodePtr (Node* nodePtr) {
98 nextNodePtr = nodePtr;
99 }
100
101 Node* getNextNodePtr () {
102 return nextNodePtr;
103 }
104
105 void setPrevNodePtr (Node* nodePtr) {
106 prevNodePtr = nodePtr;
107 }
108
109 Node* getPrevNodePtr () {
110 return prevNodePtr;
111 }
112
113 };
114
115 class Queue({
116
117 private:
118 Node* headPtr;
119 Node* tailPtr;
120
121
122 public:
123 Queue () {
124 headPtr = new Node();
125 tailPtr = new Node();
126 headPtr—->setNextNodePtr (0);
127 tailPtr—=>setPrevNodePtr (0);

128 }
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Node* getHeadPtr () {
return headPtr;

}

Node* getTailPtr () {
return tailPtr;

}

bool isEmpty () {

if (headPtr—->getNextNodePtr () == 0)
return true;

return false;

void enqueue (int data) {
Node* newNodePtr = new Node();
newNodePtr—->setData (data);
newNodePtr—>setNextNodePtr (0) ;
Node* lastNodePtr = tailPtr->getPrevNodePtr();

if (lastNodePtr == 0) {

headPtr—>setNextNodePtr (newNodePtr) ;
newNodePtr—>setPrevNodePtr (0) ;

}
else{
lastNodePtr—>setNextNodePtr (newNodePtr) ;
newNodePtr—>setPrevNodePtr (lastNodePtr);
}

tailPtr—=>setPrevNodePtr (newNodePtr) ;

int dequeue () {

Node* firstNodePtr = headPtr->getNextNodePtr();

Node* nextNodePtr = 0;
int poppedData = —=100000; //empty queue
if (firstNodePtr != 0){

nextNodePtr = firstNodePtr—->getNextNodePtr();
poppedData = firstNodePtr->getDatal();

}

else
return poppedData;

if (nextNodePtr != 0){
nextNodePtr->setPrevNodePtr (0);
headPtr—>setNextNodePtr (nextNodePtr) ;

}

else{
headPtr—>setNextNodePtr (0);
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};

tailPtr—=>setPrevNodePtr (0);

return poppedData;

int peek(){

Node* firstNodePtr = headPtr->getNextNodePtr();

if (firstNodePtr != 0)

return firstNodePtr—->getDatal();
else

return -100000; //empty queue

class BinaryTree{

private:

int numNodes;
BTNode* arrayOfBTNodes;

public:

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

for (int id = 0; id < numNodes; id++) {
arrayOfBTNodes[id] .setNodeId(id) ;
arrayOfBTNodes[id] .setLevelNum(-1);

arrayOfBTNodes[id] .setLeftChildPtr (0);
arrayOfBTNodes[id] .setRightChildPtr (0);

void setLeftLink (int upstreamNodeID, int downstreamNodeID) {
arrayOfBTNodes [upstreamNodeID] .setLeftChildPtr (&arrayOfBTNodes [downstreamNode
iD]);

void setRightLink (int upstreamNodeID, int downstreamNodelID) {
arrayOfBTNodes [upstreamNodeID] .setRightChildPtr (&arrayOfBTNodes [downstreamNod
eID]);

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

if (arrayOfBTNodes[id].getLeftChildPtr() == 0 &&
arrayOfBTNodes[id] .getRightChildPtr () == 0)
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cout << id << " ",

cout << endl;

bool isLeafNode (int nodeid) {
if (arrayOfBTNodes[nodeid].getLeftChildPtr() == 0 &&
arrayOfBTNodes[nodeid] .getRightChildPtr () == 0)

return true;

return false;

int getNodeHeight (int nodeid) {

if (nodeid == -=1)
return -1;

if (isLeafNode (nodeid) )
return 0;

int leftChildID = arrayOfBTNodes|[nodeid].getLeftChildID(); // -1 if not exist
int rightChildID = arrayOfBTNodes[nodeid].getRightChildID(); // -1 if not

exist

return max (getNodeHeight (leftChildID), getNodeHeight (rightChildID)) + 1;

int getTreeHeight () {
return getNodeHeight (0);

void assignLevelNumbers () {

Queue queue;
queue.enqueue (0) ;
arrayOfBTNodes[0] .setLevelNum(0) ;

while (!queue.isEmpty()) {
int firstNodeInQueue = queue.dequeue();
int leftChildID = arrayOfBTNodes[firstNodeInQueue].getLeftChildID();
if (leftChildID !'= -1){

queue.enqueue (leftChildID);

arrayOfBTNodes[leftChildID] .setLevelNum(arrayOfBTNodes[firstNodeInQue
ue] .getLevelNum()+1);

int rightChildID = arrayOfBTNodes[firstNodeInQueue].getRightChildID();
if (rightChildID != =1){
queue.enqueue (rightChildID) ;

arrayOfBTNodes[rightChildID].setLevelNum(arrayOfBTNodes[firstNodeInQu
eue] .getLevelNum()+1);
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int getDepth(int nodeid) {
return arrayOfBTNodes|[nodeid] .getLevelNum() ;
}

};

int main () {

string filename;

cout << "Enter a file name: ";

cin >> filename;

int numNodes;

cout << "Enter number of nodes: ";

cin >> numNodes;

BinaryTree binaryTree (numNodes) ;

ifstream fileReader (filename);

if ('fileReader) {
cout << "File cannot be opened!! ";
return 0;

int numCharsPerlLine = 10;

char *line = new char[numCharsPerLine];
// '"10' is the maximum number of characters per line

fileReader.getline(line, numCharsPerLine, '\n'");
// '"\n' is the delimiting character to stop reading the line

while (fileReader) {
char* cptr = strtok(line, ",: ");

string upstreamNodeToken (cptr);
int upstreamNodeID = stoi (upstreamNodeToken);

cptr = strtok(NULL, ",: ");
int childIndex = 0; // 0 for left child; 1 for right child
while (cptr !'= 0){

string downstreamNodeToken (cptr);
int downstreamNodeID = stoi(downstreamNodeToken);

if (childIndex == 0 && downstreamNodeID != =1)

binaryTree.setLeftLink (upstreamNodeID, downstreamNodelD);

if (childIndex == 1 && downstreamNodeID != -1)

binaryTree.setRightLink (upstreamNodeID, downstreamNodeID);

cptr = strtok(NULL, ",: ");



374 childIndex++;

375 }

376

377 fileReader.getline(line, numCharsPerLine, '\n'");
378

379 }

380

381

382 binaryTree.assignLevelNumbers();

383

384 for (int id = 0; id < numNodes; id++)

385 cout << "Depth of Node " << id << " : " << binaryTree.getDepth(id) << endl;
386

387

388

389

390

391

392 return 0;

393 }

Enter a file name: binaryTreeFile 1.txt
Enter number of nodes: 10
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