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· Insertion sort algorithm sorts a set of values by inserting values into an existing file
· Compare the second element with first, if the first element is greater than second place it before the first one
· Otherwise place is just after the first one
· Compare the third value with second
· If the third value is greater than the second value then place it just after the second
· Otherwise place the second value to the third place
· And compare third value with the first value
· If the third value is greater than the first value place the third value to second place
· Otherwise place the first value to second place
· And place the third value to first place and so on
· Let A be a linear array of n numbers A [1], A [2], A [3], ...... A[n]
· The algorithm scan the array A from A [1] to A [n] by inserting each element A[k], into the proper position of the previously sorted sub list
· A [1], A [2], A [3], ...... A [k – 1]
· Step 1: As the single element A [1] by itself is sorted array.
· Step 2: A [2] is inserted either before or after A [1] by comparing it so that A[1], A[2] is sorted array.
· Step 3: A [3] is inserted into the proper place in A [1], A [2], that is A [3] will be compared with A [1] and A [2] and placed before A [1], between A [1] and A[2], or after A [2] so that     A [1], A [2], A [3] is a sorted array.
· Step 4: A [4] is inserted in to a proper place in A [1], A [2], A [3] by comparing it; so that A [1], A [2], A [3], A [4] is a sorted array.
· Step 5: Repeat the process by inserting the element in the proper place in array
· Step n : A [n] is inserted into its proper place in an array A [1], A [2], A [3], ...... A [n –1] so that A [1], A [2], A [3], ...... ,A [n] is a sorted array

Algorithm
1. Input an array A of n numbers
2. Initialize i = 1 and repeat through steps 4 by incrementing i by one.
	(a) If (i < = n – 1)
	(b) Swap = A [i],
	(c) Pos = i – 1
3. Repeat the step 3 if (Swap < A[Pos] and (Pos >= 0))
	(a) A [Pos+1] = A [Pos]
	(b) Pos = Pos-1
4. A [Pos +1] = Swap
5. Exit

Time Complexity
· In the insertion sort algorithm (n – 1) times the loop will execute for comparisons and interchanging the numbers
· The inner while loop iterates maximum of ((n – 1) × (n – 1))/2 times to compute the sorting
· Best Case
· [bookmark: _GoBack]The best case occurs when the array A is in sorted order and the outer for loop will iterate for (n – 1) times
· And the inner while loop will not execute because the given array is a sorted array
i.e.    f(n)=O(n)
· Average Case
· On the average case there will be approximately (n – 1)/2 comparisons in the inner while loop
· Hence the average case
f (n) = (n – 1)/2 + ...... + 2/2 +1/2
= n (n – 1)/4
= O(n2)
Worst Case
· The worst case occurs when the array A is in reverse order and the inner while loop must use the maximum number (n – 1) of comparisons
f(n) = (n – 1) + ....... 2 + 1
= (n (n – 1))/2
= O(n2)
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