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Hashing
· The searching time of each searching technique depends on the comparison. i.e., n comparisons required for an array A with n elements
· To increase the efficiency, i.e., to reduce the searching time, we need to avoid unnecessary comparisons
· Hashing is a technique where we can compute the location of the desired record in order to retrieve it in a single access (or comparison)
· Let there is a table of n employee records and each employee record is defined by a unique employee code, which is a key to the record and employee name
· If the key (or employee code) is used as the array index, then the record can be accessed by the key directly

· If L is the memory location where each record is related with the key
· If we can locate the memory address of a record from the key then the desired record can be retrieved in a single access
· For notational and coding convenience, we assume that the keys in k and the address in L are (decimal) integers
· So the location is selected by applying a function which is called hash function or hashing function from the key k
· Unfortunately such a function H may not yield different values (or index); it is possible that two different keys k1 and k2 will yield the same hash address
· This situation is called Hash Collision, which is discussed later

Hash Function
· The basic idea of hash function is the transformation of the key into the corresponding location in the hash table
· A Hash function H can be defined as a function that takes key as input and transforms it into a hash table index

Properties of Hash Function

A good hash function should:
· Minimize collisions
·  Be easy and quick to compute
· Distribute key values evenly in the hash table
· Use all the information provided in the key

· Following are the most popular hash functions :
1. Division method
· TABLE is an array of database file where the employee details are stored
· Choose a number m, which is larger than the number of keys k. i.e., m is greater than the total number of records in the TABLE
· The number m is usually chosen to be prime number to minimize the collision
· The hash function H is defined by
H(k) = k mod m
· Where H(k) is the hash address and k mod m means the remainder when k is divided by m
2. Mid Square method
· In this method, the key is squared and the address selected from the middle of the squared number
·  The hash function H is defined by:
H(k) = k2 = l
· Where l is obtained by digits from both the end of k2 starting from left
· The most obvious limitation of this method is the size of the key
· Given a key of 6 digits, the product will be 12 digits, which may be beyond the maximum integer size of many computers
· Same number of digits must be used for all of the keys

3. Folding method
· In this method, the key K is partitioned into number of parts, k1, k2,...... kr 
· The parts have same number of digits as the required hash address, except possibly for the last part
· Then the parts are added together, ignoring the last carry
H(k) = k1 + k2 + ...... + kr
· Here we are dealing with a hash table with index from 00 to 99, i.e., two-digit hash table
· So we divide the K numbers of two digits
Hash Collision
· It is possible that two non-identical keys K1, K2 are hashed into the same hash address
· This situation is called Hash Collision
· Collisions are almost impossible to avoid but it can be minimized considerably by introducing any one of the following three techniques:
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