Insertion Sort (A, n)

1 fori=2ton

2 key =Al 1]

3 j=1-1

4 while j > 0and A[ ] | > key
S Al1+1]=AlJ]

6 j=)]-1

7 A[]+1]=key

T. Cormen, C. Leiserson, R. Rivest, C. Stein. (2022). Introduction to Algorithms (4% Edition). MIT Press.
Chapter 2, Page 19 - Insertion Sort



BEGIN

A1l A[2]  A[3] A4l AIB]  Al6]

5124|613




STEP 1

A1l A[2]  A[3] A4l AIB]  Al6]

5124|613

T



STEP 2

A1l A[2]  A[3] A4l AIB]  Al6]

5124|613

key

1 =2 key=2



STEP 3

A1l A[2]  A[3] A4l AIB]  Al6]

5124|613

T

key J |

1=2 =1 key=2



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

5124|613

T

key J |
Is] >0
2
AND
IsA[] ] > key

1=2 J=1 key=2



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

5124|613

T

key J | - _
5 Is)>0
TRUE < AND
ISA[ ] ] > key

1=2 J=1 key=2



STEP 5

key

7N
A1l A2l A[B] A[4] Al5]  Al6]
50|46 |1|3
i f
Isj>0
TRUE < AND
ISA[ ] ] > key

1=2 J=1 key=2

.



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

5954|613

T

key J | - _
5 Is)>0
TRUE < AND
ISA[ ] ] > key

1=2 |=0 key=2



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

5954|613

T

key J | -
5 Isj>0
FALSE< AND
ISA[ ] ] > key

1=2 J=0 key=2



STEP 7

A1l A[2]  A[3] A4l AIB]  Al6]

21951416113

T

key ] | .
5 Is)>0
J+1 AND
ISA[ ] ] > key

1=2 J=0 key=2



STEP 1

A1l A[2]  A[3] A4l AIB]  Al6]

215141613

T

key J :
5 Isj>0
AND
ISA[ ] ] > key

1=3 J=0 key=2



STEP 2

A1l A[2]  A[3] A4l AIB]  Al6]

215141613

key J

1=3 J]=0 key=4



STEP 3

A1l A[2]  A[3] A4l AIB]  Al6]

215141613

T

key J |

i=3 =2 key=4



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

215141613

T

key J |
Is] >0
4
AND
IsA[] ] > key

i=3 j=2 key=4



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

215141613

T

key J | - _
A Is)>0
TRUE < AND
ISA[ ] ] > key

i=3 j=2 key=4



STEP 5 N\

A1l A[2]  A[3] A4l AIB]  Al6]

2|5|5]6]1|3

T

key J | - _
A Is)>0
TRUE < AND
ISA[ ] ] > key

.

i=3 j=2 key=4



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

2155|613

T

key J | - _
A Is)>0
TRUE < AND
ISA[ ] ] > key

i=3 j=1 key=4



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

2155|613

T

key J | - _
A Is)>0
FALSE< AND
ISA[ ] ] > key

i=3 j=1 key=4



STEP 7

A1l A[2]  A[3] A4l AIB]  Al6]

214156113

T

key J |

+1

i=3 j=1 key=4



STEP 1

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

!

key J |

1=4 J=1 key=2



STEP 2

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

key J

1=4 J=1 key=6



STEP 3

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

T

key J |

1=4 =3 key=6



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

T

key J '
Is] >0
6
AND
IsA[] ] > key

1=4 =3 key=6



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

T

key J | - _
6 Is)>0
FALSES AND
ISA[ ] ] > key

1=4 =3 key=6



STEP 7

A1l A[2]  A[3] A4l AIB]  Al6]

2145|6113

|

key J H

+1

1=4 =3 key=6



STEP 1

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

!

key J |

1=5 =3 key=6



STEP 2

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

key J

1=5 =3 key=1



STEP 3

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

T

key J |

i=5 j=4 key=1



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

T

key J '
Is] >0
1
AND
IsA[] ] > key

i=5 j=4 key=1



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

21415613

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

i=5 j=4 key=1



STEP 5 N

A1l A[2]  A[3] A4l AIB]  Al6]

2145|663

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

.

i=5 j=4 key=1



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

2145663

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

1=5 |=3 key=1



STEP 5 N

A1l A[2]  A[3] A4l AIB]  Al6]

2145|563

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

.

1=5 =3 key=1



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

2145|563

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

i=5 j=2 key=1



STEP 5 N\

A1l A[2]  A[3] A4l AIB]  Al6]

214141563

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

.

i=5 j=2 key=1



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

21414563

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

i=5 j=1 key=1



STEP 5

key

N
Al A2l AIB] A4l A5l Al6]
2124|563
T
J g Isj>0
TRUE < AND
ISA[ ] ] > key

i=5 j=1 key=1

.



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

21214563

T

key J | - _
1 Is)>0
TRUE < AND
ISA[ ] ] > key

1=5 |=0 key=1



STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

21214563

T

key J Ir _
1 Is)>0
FALSES AND
ISA[ ] ] > key

1=5 =0 key=1



STEP 7

A1l A[2]  A[3] A4l AIB]  Al6]

1121415613

T

key J '

+1

1=5 =0 key=1



STEP 1

A1l A[2]  A[3] A4l AIB]  Al6]

1124|5613

T

key J |

1=6 J]=0 key=1



STEP 2

A1l A[2]  A[3] A4l AIB]  Al6]

1124|5613

key J

1=6 J]=0 key=3



STEP 3

A1l A[2]  A[3] A4l AIB]  Al6]

1124|5613

T

key J |

1=6 |]=5 key=3



STEP 4

A1l A[2]  A[3] A4l AIB]  Al6]

1124|5613

T

key J |
3 r Is]>0
TRUE < AND
ISA[ ] ] > key

1=6 J=5 key=3



STEP 5 N
Al Al21  AIB] A4l A5l Al6]
1124|1566
key J |
3 Isj>0
TRUE < AND
ISA[ ] ] > key

1=6 J=5 key=3




STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

1124|5616

T

key J |
3 r Is]>0
TRUE < AND
ISA[ ] ] > key

1=6 |=4 key=3



STEP 5 N\
Al Al21  AIB] A4l A5l Al6]
1124|5956
key J |
3 Isj>0
TRUE < AND
ISA[ ] ] > key

1=6 J]=4 key=3




STEP 6

A1l A[2]  A[3] A4l AIB]  Al6]

1124|1556

T

key J |
3 r Is]>0
TRUE < AND
ISA[ ] ] > key

1=6 |]=3 key=3



STEP 5 N\
Al Al21  AIB] A4l A5l Al6]
112144156
key J |
3 Isj>0
TRUE < AND
ISA[ ] ] > key

1=6 J]=3 key=3




STEP 6

Al A2l AB]  Al4]  AB]  A[6]
112(414]5]|6
key J |
3 Isj>0
FALSES AND
ISA[ ] ] > key

1=6 |=2 key=3




STEP 7

A1l A[2]  A[3] A4l AIB]  Al6]

112131456

T

key J '

+1

1=6 J]=2 key=3



END

A1l A[2]  A[3] A4l AIB]  Al6]

112131456
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