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#include <iostream>

#include <stdlib.h> //srand, rand
#include <time.h>//clock_t, clock, CLOCKS_PER_SEC

using namespace std;

// implementing hash table as an array of linked lists
// and using it to print the unique elements of an array

class Node{

private:
int data;
Node* nextNodePtr;

public:
Node () {}

void setData(int d) {
data = d;

int getData() {
return data;

}

void setNextNodePtr (Node* nodePtr) {
nodePtr;

nextNodePtr =

Node* getNextNodePtr ()

{

return nextNodePtr;

}
}i
class List({

private:
Node *headPtr;

public:
List () {

headPtr = new Node();
headPtr—>setNextNodePtr (0) ;

Node* getHeadPtr () {
return headPtr;

}

bool isEmpty () {

if (headPtr—->getNextNodePtr () == 0)

return true;

return false;

void insert (int data) {

Node* currentNodePtr

Node* prevNodePtr

= headPtr->getNextNodePtr () ;
headPtr;



65 while (currentNodePtr != 0){

66 prevNodePtr = currentNodePtr;

67 currentNodePtr = currentNodePtr—->getNextNodePtr ();
68 }

69

70 Node* newNodePtr = new Node();

71 newNodePtr—->setData (data);

72 newNodePtr—->setNextNodePtr (0) ;

73 prevNodePtr—>setNextNodePtr (newNodePtr) ;
74

75 }

76

77 void insertAtIndex(int insertIndex, int data) {
78

79 Node* currentNodePtr = headPtr->getNextNodePtr () ;
80 Node* prevNodePtr = headPtr;

81

82 int index = 0;

83

84 while (currentNodePtr != 0){

85

86 if (index == insertIndex)

87 break;

88

89 prevNodePtr = currentNodePtr;

90 currentNodePtr = currentNodePtr—->getNextNodePtr ();
91 index++;

92 }

93

94 Node* newNodePtr = new Node();

95 newNodePtr—->setData (data) ;

96 newNodePtr—>setNextNodePtr (currentNodePtr) ;
97 prevNodePtr—>setNextNodePtr (newNodePtr) ;
98

99 }
100
101
102 int read(int readIndex) {
103
104 Node* currentNodePtr = headPtr->getNextNodePtr () ;
105 Node* prevNodePtr = headPtr;
106 int index = 0;
107
108 while (currentNodePtr != 0){
109
110 if (index == readIndex)
111 return currentNodePtr->getDatal();
112
113 prevNodePtr = currentNodePtr;
114 currentNodePtr = currentNodePtr—->getNextNodePtr ();
115
116 index++;
117
118 }
119
120 return -1; // an invalid value indicating
121 // index is out of range
122
123 }
124
125
126
127 bool deleteElement (int deleteData) {

128
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int

Node* currentNodePtr = headPtr->getNextNodePtr () ;
Node* prevNodePtr = headPtr;
Node* nextNodePtr = headPtr;
while (currentNodePtr != 0){
if (currentNodePtr->getData() == deleteData) {
nextNodePtr = currentNodePtr—->getNextNodePtr () ;

prevNodePtr—>setNextNodePtr (nextNodePtr);
return true;

prevNodePtr = currentNodePtr;
currentNodePtr = currentNodePtr—->getNextNodePtr ();

return false;

countList () {

Node* currentNodePtr = headPtr->getNextNodePtr () ;
int numElements = 0;

while (currentNodePtr != 0){

numElements++;
currentNodePtr = currentNodePtr—->getNextNodePtr ();

return numElements;

void IterativePrint () {

Node* currentNodePtr = headPtr->getNextNodePtr () ;
while (currentNodePtr != 0){

cout << currentNodePtr->getData() << " ";
currentNodePtr = currentNodePtr—->getNextNodePtr ();

cout << endl;

bool containsElement (int searchData) {

Node* currentNodePtr = headPtr->getNextNodePtr () ;
while (currentNodePtr != 0){

if (currentNodePtr->getData() == searchData)
return true;

currentNodePtr = currentNodePtr—->getNextNodePtr ();

return false;
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};

class Hashtable{

private:
List* listArray;
int tableSize;

public:
Hashtable (int size) {
tableSize = size;
listArray = new List[size];
}

int getTableSize () {
return tableSize;

}

void insert (int data) {

int hashIndex = data % tableSize;
listArray[hashIndex].insert (data);

void deleteElement (int data) {

int hashIndex = data % tableSize;
while (listArray[hashIndex].deleteElement (data));

bool hasElement (int data) {

int hashIndex = data % tableSize;
return listArray[hashIndex].containsElement (data);

void printHashTable () {
for (int hashIndex = 0; hashIndex < tableSize; hashIndex++) {

cout << "Hash Index: " << hashIndex << " : " ;
listArray[hashIndex].IterativePrint();

};
int main () {

int numElements;

cout << "Enter the number of elements you want to store in the array:

cin >> numElements;

int maxValue;
cout << "Enter the maximum value for an element: ";
cin >> maxValue;
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int hashTableSize;
cout << "Enter the size of the hash table: ";
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260 cin >> hashTableSize;

261

262

263 srand (time (NULL)) ;

264

265 int array[numElements];

266 cout << "Elements generated: ";

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

269 cout << array[index] << " ";

270 }

271

272 cout << endl;

273

274 Hashtable hashTable (hashTableSize);

275

276 for (int index = 0; index < numElements; index++) {
277

278 if ('hashTable.hasElement (array[index])) {
279 cout << array[index] << " ";

280 hashTable.insert (array[index]);

281 }

282

283 }

284

285 cout << endl;

286

287 return 0;

288 }

Enter the number of elements vou want to s=tore in the array: 18
Enter the maximum value for an element: 20

Enter the size of the hazh table: &

Elementsz generated: 15 18 5 16 7 16 8 108 11 ?

15 18 5 16 7 8 11 9
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