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Searching

· Introduction to Searching 
· External and Internal Searching
· Types of Searching
· Linear or sequential search
· Binary Search
· Algorithms for Linear Search
· Algorithms for Binary Search


· Information retrieval is one of the most important applications of computers
· We are given a name and are asked for an associated telephone listing
· We are given an account number and are asked for the transactions occurring in that account
· We are given an employee name or number and are asked for the employee records
· Searching is a process of checking and finding an element from a list of elements
· If we want to find the presence of an element “data” in A, then we have to search for it
· The search is successful if data does appear in A and unsuccessful otherwise
· A question you should always ask when selecting a search algorithm is “How fast does the search have to be?”  The reason is that, in general, the faster the algorithm is, the more complex it is.
· Bottom line:  you don’t always need to use or should use the fastest algorithm
Key
· In these examples, we are given one piece of information, which we shall call a key
· We are asked to find a record that contains other information associated with the key
· We shall allow both the possibility that there is more than one record with the same key and that there is no record with the given key
External and Internal Searching
· The searching problem falls naturally into two cases
External Searching
· If there are many records, perhaps each one quite large, then it will be necessary to store the records in files on disk or tape, external to the computer memory
Internal Searching
· In this case, the records to be searched are stored entirely within the computer memory
Sequential Search on an Unordered List
· In this case, we have an unordered list of items/elements
· We check each and every element in the list sequentially and it is compared with the desired element
· Algorithm
Get the search criterion (key)
Get the first record from the file
While ( (record != key) and (still more records) )
	Get the next record
End_while
If ( record = key )
	Then success
	Else there is no match in the file
End_else


Sequential Search on an Ordered List
· In this case, we have an ordered list of elements
· We check each and every element in the list sequentially and it is compared with the desired element
· Algorithm:
Get the search criterion (key)
Get the first record from the file
While ( (record < key)  and  (still more records) )
	Get the next record
End_while
If ( record = key )
	Then success
	Else there is no match in the file
End_else
Algorithm for Linear Search
Let A be an array of n elements, A[1],A[2],A[3], ...... A[n]. “data” is the element to be searched. Then this algorithm will find the location “loc” of data in A. Set loc = – 1,if the search is unsuccessful.
1. Input an array A of n elements and “data” to be searched and initialize loc = – 1.
2. Initialize i = 0; and repeat through step 3 if (i < n) by incrementing i by one .
3. if (data = A[i])
	(a) loc = i
	(b) GOTO step 4
4. if (loc > 0)
	(a) Display “data is found and searching is successful”
5. else
	(a) Display “data is not found and searching is unsuccessful”
6. exit

Algorithm for Binary Search
1. Input an array A of n elements and “data” to be searched
2. LB = 0, UB = n; mid = int ((LB+UB)/2)
3. Repeat step 4,5 and 6 while (LB <= UB) and (A[mid] ! = data)
4. If (data < A[mid])
(a) UB = mid–1
5. Else
(a) LB = mid + 1
6. Mid = int ((LB + UB)/2)
7. If (A[mid]== data)
(a) Display “the data found”
8. Else
(a) Display “the data is not found”
9. Exit
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