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Insertion Sort Algorithm

procedure insertion sort(a,, ..., a_: real numbers with n = 2)

forj.=2ton
=1
while a, > a,

1=i+1

m:=a
fork:=0to j—i-1

Ay = Xy

a :=m

{a,, ..., a Isinincreasing order}
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Nested loop k — constraints

fork:=0toj-i-1 j—i—1=0 j=i+1 i<j—1 i<j
A=A,
dj_x = dj_j—1
(k=0) d;_o = dj_o-1 - a =4, =1
(k=1) d;_1 = Gj14 = a4, = 4, §
(k=2) dj> = 952 = g2 = 4;, 3
= . = - CSL
- _ @
(k=j—i-1) @ (ji-1) = Qj_(j—i-1)-1 = ay, a; 8
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Nested loop k — rearranging for understanding

fork:=0toj-i-1 j—i—1=0 j=i+1 i<j—1 i<j
aj-k:aj-k-l

di_x = dj_

a; = 4 =] iy = 4, (k=j-i-1) 4 ®
_ = - 9

d,_; — 4, § = o

a,_, = a4 3 a,_, = a4, (k=2) S
— ® — D)

i,y — 4 s aj — Hj-1 (k=0) -
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Nested loop k — data movement

m:=a,
fork:=0toj—i-1 <]
Ay = Ay
a :=m
before after
d. a.
> : l A o
3 : Aivq (k=j—i—1) x
QD o @
0 a._ S
g g © S
= |92 ® dj—» (k=2) S
Q_ -
L dj-1 o™ i (k=1) o
9 da; (k=0)
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Nested loop I — finding out of order a

=1
while a, > a,
I=i+1 —> q, a,
—» a, d,
If & < a increment | —>
If a >=a, break the loop —>
a, is the 1* one that is greater than a — q &
: di41
a , :
a., a_,
dj—1 dj-1
9 4
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Nested loop | — inserting a at the correct position

a, <a, a, a,
a, <a, a, a,
< CIJ-
< aj
a,; > aj a; a;
; i
a_, a_, :
d;-» a;_, d;j—»
a._, a._, P
aj aj aj
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Nested loop iterations

-

j=2 j=3 j=4 j=5 j=6 j=7 j=8

=1y | forj:=2ton
i=2[a, | ¥ i=1
i= a, |V while a, > a,
i= a, | v =i+l
i= d. Y m = aj
i= dg | V fork:=0toj-i-1
=7 a | v Ay = Ay
i= a, a:=m
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Step |=2

I=1| 44

iI=2 | 55

44

=3 22

55

i=4 88

22

I=5 66

88

=6 | 11

66

=7 77

11

=8 33

77
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Step |=3

I=1| 44

=2 | 55

22

=3 22

44

MT

i=4 88

55

I=5 66

88

=6 | 11

66

=7 77

11

=8 33

77
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Step =4

i=1| 22

A A

=2 | 44

22

=3 | 55

i=4 88

=5 66

=6 | 11

=7 | 77

=8 | 33
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Step |=5

-
i=1 [ 22 22
] -
i=2 | 44 44
i=3 | 55 55
i=4 | 88 66
i=5 | 66 i 88
i=6 | 11 11
i=7 | 77 77
i=8 | 33 33
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Step |=6

iI=1| 22

11

=2 | 44

22

I=3| 55

44

I=4 | 66

55

i=5| 88

66

=6 | 11

=7 | 77

88

77

=8 | 33

33
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Step |=7

=1 11

=2 | 22

11

I=3| 44

22

iI=4 | 55

44

I=5| 66

55

66

=6 | 88

77

=7 | 77

><?AAAAA

=8 | 33

88

33

Algorithms — Insertion Sort (1C)

15

Young Won Lim
4/13/18



Step |=8

=1 11

=2 | 22

11

22

I=3| 44

33

iI=4 | 55

44

iI=5| 66

55

=6 | 77

66

iI=7 | 88

77

=8 | 33

e

88
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Nested loop iterations
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