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CONTENT:

• REVIEW OF SORTING TECHNIQUES

• INSERTION SORT ALGORITHM

• INSERTION SORT EXAMPLES
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• A sorting algorithm is an algorithm that  
puts elementsof a list in a certain order.

• Efficient sorting is important for optimizing  
the use of other algorithms(such
as search and merge algorithms) which  
require input data to be in sortedlists

Sorting Algorithms
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Sorting Algorithms so far

 Insertion sort, selection sort, bubblesort

 Worst-case running time (n2); in-place

 Merge sort

 Worst-case running time (n log n); butrequires  
additional memory
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To insert 12, we need to  
make room for it bymoving  
first 36 and then 24.

Insertion Sort
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Insertion Sort
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Insertion Sort
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Insertion Sort

left sub-array rightsub-array

input array

5 2 4 6 1 3

at each iteration, the array is divided in two sub-arrays:

sorted unsorted
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Insertion Sort
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Insertion Sort - Summary

• Advantages

– Good running time for “almost sorted”arrays
(n)

• Disadvantages

– (n2)running time in worst and average case

–  n2/2 comparisons andexchanges



Chandigarh Group of Colleges, Landran

ALGORITHM:- (Insertion sort )

• INSERTION(A,N)

• This algorithm sorts the array A with N elements.

1.Set A[0]:= - INFINITE [initializes sentinel elements ]

2.Repeat steps 3 to 5 for K:=2,3,…..N

3.Set TEMP:=A[K] & PTR:=K-1

4.Repeat while TEMP<A[PTR]

A)Set A[PTR+1]:=A[PTR] [moves elements forward]

B)Set PTR:PTR-1

[End of loop ]

5.Set A[PTR+1]:=TEMP [inserts elements in proper place]

[end of step 2 loop ]

6.Exit
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Insertion Sort
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Insertion Sort
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Insertion Sort
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Insertion Sort
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Insertion Sort
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Insertion Sort
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PRACTICE QUESTION

• SORT THE FOLLOWING LIST OF ELEMENTS:

• 1. 30,20,50,10,60,70

• 2. A,P,P,L,E
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1. 30,20,50,10,60,70

30 20 50 10 60 70

1                    2             3                   4            5                 6

30 20 50 10 60 70

1                  2             3                   4            5                 6

K=2
A[K]=20
TEMP:=A[K]
TEMP= 20
PTR:=K-1 = 1
A[PTR]=30
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TEMP<A[PTR]

20<30

A[PTR+1]:=A[PTR]

A[2]:=A[1]

A[2]= 30

PTR:=PTR-1

PTR:=0

A[PTR+1]= TEMP

A[1]=20

20 30 50 10 60 70

1                  2             3                   4            5                 6
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K=3
A[K]=50
TEMP:=50
PTR:=K-1= 2
A[PTR]=30
TEMP<A[PTR]

PTR:=3
A[PTR+1]=TEMP
A[3]=50

20 30 50 10 60 70

10 20 30 50 60 70
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10 20 30 50 60 70

10 20 30 50 60 70

FINAL SORTED ARRAY:
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ANY QUERY??


