ICS 103 Programming in C – Handout on Searching
Input: An integer array A[0..n-1] and a search key x.

Output: Return lowest array position where x is found or -1 if x is not found.

int SeqSearch(int A[], int n, int x)

{  int i;

   for (i=0; i < n; i++)

      if (x==A[i]) return i; // x is found at position i

   return -1; // x is not found

}

Sequential search algorithm 

Input: A sorted integer array A[lo..hi] and a search key x.

Output: Return an array position where x is found or -1 if x is not found.

int BinarySearch(int A[], int lo, int hi, int x)

{ 
int mid;

    if (lo <= hi)


{  mid = (lo+hi)/2;  // integer division


   if (x == A[mid]) return mid; // x is found at position mid

   else if (x < A[mid])



return BinarySearch(A,lo,mid-1,x); // search lower half

   else // x > A[mid]



return BinarySearch(A,mid+1,hi,x); // search upper half

 }


 else return -1; // x is not found
}

Recursive binary search algorithm 

Input: A sorted integer array A[lo..hi] and a search key x.

Output: Return an array position where x is found or -1 if x is not found.

int BinarySearch(int A[], int lo, int hi, int x)

{ 
int mid;
    while (lo <= hi)


{   mid = (lo+hi)/2;  // integer division


if (x == A[mid]) return mid; // x is found at position mid

    else if (x < A[mid]) // search lower half


  hi = mid-1;


    else // x > A[mid]; search upper half


  lo = mid+1;


}


return -1; // x is not found
}

   Iterative binary search algorithm 
	Iteration
	lo 
	hi 
	mid
	test
	Comment

	1
	0
	17
	8
	41 ? 58
	41 < 58; hi is reset to mid-1

	2
	0
	7
	3
	41 ? 37
	41 > 37; lo is reset to mid+1

	3
	4
	7
	5
	41 ? 49
	41 < 49; hi is reset to mid-1

	4
	4
	4
	4
	41 ? 41
	41 is found; its position (4) is returned  

	A worked-out example for binary search for 41 on the input array 
A[0..17]= [17, 29, 33, 37, 41, 49, 52, 55, 58, 60, 63, 68, 71, 73, 75, 80, 82, 86].


