COSC 320 Lab 3 – Implement Hash Table with Chaining and Open Addressing (No Template Needed)


This is a lab for practicing the implementation of Hash table with chaining and open addressing. Make sure you perform appropriate error-checking for your program. To implement hashing, you need define a class called HashTable with Insert, Delete, Search and Print function as member functions. In the class HashTable, you need to use an array of size m = 20. For Hash table with chaining, you need to use the array to keep pointers to a node with integer value; Each slot is a pointer to a singly linked list. Use simple hash function h(k)= k mod 20 to find out slot number (index) in the hash table. (See below diagram) For Hash table with open addressing, you need to use the array to keep the integer value of the key. Use simple hash function h(k,i)= (k + i) mod 20 where (i=0, 1, …, 19) to find out slot number (index) in the hash table.
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Here are some suggestions for your implementation with chaining. First you need to design a data structure to keep the node similar to the following:


class HNode{



int nodeValue;



HNode *next;



HNode(int va);



……


};

Then you can define a class HashTable similar to the following:


const int SIZE = 20;


class HashTable{



HNode *table[SIZE];


      public:

bool Insert(int);



bool Delete(int);



bool Search(int);



void Print(int);



void PrintAll();



……



};

· Insert function takes an integer as a key and calculates the corresponding index (slot number) in the hash table. Then you need to check if the key is already in the list. If yes, return false and display a message such as “It already exists.” If no, create a new HNode and insert it to the beginning of the list associated with the slot and return true. 

· Delete function takes an integer as a key value and calculate the corresponding index (slot number) in the hash table. Then it deletes the HNode with that key from a list associated with the slot number. If there is no such a node, display error message such as “it is not in the hash table”.

· Search function takes an integer as a key value and calculates the corresponding index (slot number) in the hash table. Then it searches a HNode with key value in the list associated with that slot number. If found, return true and display key value with slot number.

· Print function takes an integer as a key value and calculates the corresponding index (slot number) in the hash table. It then prints all elements in the list associated with that slot number. 
· PrintAll function prints all elements in the hash table. 
You need write main function which display menu and be able to test your program.

Menu:

1. Insert

2. Delete

3. Search

4. Print an elements with a key
5. Print all elements in the hash table
6. Quit 
Here are some suggestions for your implementation with open addressing. You can define a class HashTable similar to the following:


const int SIZE = 20;


class HashTable{



int table[SIZE];


      public:

bool Insert(int);



bool Delete(int);



bool Search(int);



void Print(int);



void PrintAll();



……



};

· Insert function takes an integer as a key and calculates the corresponding index (slot number) in the hash table. Then you need to check if the key is already in the list. If yes, return false and display a message such as “It already exists.” If no, insert it to the appropriate slot and return true. 

· Delete function takes an integer as a key value and calculate the corresponding index (slot number) in the hash table. Then it searches the table to find a slot with that key and DELETEs that slot. If there is no such a node, display error message such as “it is not in the hash table”.

· Search function takes an integer as a key value and calculates the corresponding index (slot number) in the hash table. Then it searches the key value in the table. If found, return true and display key value with slot number.

· Print function takes an integer as a key value and calculates the corresponding index (slot number) in the hash table. It then searches the key and prints the key and the  slot number. 
· PrintAll function prints all elements in the hash table. 
You need write main function which display menu and be able to test your program.

Menu:

1. Insert

2. Delete

3. Search

4. Print an element with key
5. Print all elements in the hash table

6. Quit
