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1 Bubble Sort Algorithm

1. bubblesort-1 algorithm

procedure bubblesort_1 (a(l), ..., a(n): real number with n >=2)
for i := 1 to n—1
for j := 1 to n—i
if a(j) > a(j+1) then interchange a(j) and a(j+1)
{a(1), ..., a(n) is in increasing order}

t=1||1=2||1=3||1=4||lt=5||t=6]|i=7
44 44 22 22 22 11 11 11
95 22 44 44 11 22 22 22
22 95 95 11 44 33 33 33
88 66 11 55 33 44 44 44
66 11 66 33 55 95 95 55
11 (s 33 66 66 66 66 66
T 33 7 7 T T 7 7
33 88 88 88 88 88 88 88

2. bubblesort-2 algorithm

procedure bubblesort_2 (a(l), ..., a(n): real number with n >=2)
for i := 1 to n-1
for j := 1 to n—i
if a(j) < a(j+1) then interchange a(j) and a(j+1)
{a(1), ..., a(n) is in decreasing order}

t=1i=2|i=3||i=4||t=5b]||it=6]|i=7
44 95 %) 88 88 88 88 88
55 44 88 66 66 7 7 7
22 88 66 55 7 66 66 66
88 66 44 7 55 95 95 55
66 22 7 44 44 44 44 44
11 T 33 33 33 33 33 33
7 33 22 22 22 22 22 22
33 11 11 11 11 11 11 11
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3. bubblesort-3 algorithm

procedure bubblesort-3 (a(l), ..., a(n): real number with n >=2)
for i := 1 to n-1
for j := 8 downto i+1
if a(j) < a(j—1) then interchange a(j) and a(j—1)
{a(1), ..., a(n) is in increasing order}
1= 1= 1=3||t=4||t=5]|]1=6]|]1=7

44 11 11 11 11 11 11 11
95 44 22 22 22 22 22 22
22 95 44 33 33 33 33 33
88 22 95 44 44 44 44 44
66 88 33 55 95 95 %) 55
11 66 88 66 66 66 66 66
7 33 66 88 7 7 7 77
33 T 7 77 88 88 88 88

4. bubblesort-4 algorithm

procedure bubblesort_4 (a(l), ..., a(n): real number with n >=2)
for i := 1 to n-1
for j := 8 downto i+l
if a(j) > a(j—1) then interchange a(j) and a(j—1)
{a(l), ..., a(n) is in decreasing order}

t=1||t=2||t=3||t=4||t=5]|]1=6]]1=7
44 88 88 88 88 88 88 88
95 44 7 77 7 7 7 77
22 55 44 66 66 66 66 66
88 22 %) 44 95 95 %) 55
66 7 22 55 44 44 44 44
11 66 66 22 33 33 33 33
7 11 33 33 22 22 22 22
33 33 11 11 11 11 11 11
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2 Insertion Sort Algorithm

1. insertsort-1 algorithm

procedure insertsort_1 (a(l), ..., a(n): real number with n >=2)
i = 2
while i <=n
j =i
while ((j >= 2) and (A(j—1) > A(j)))
swap A(j) and A(j-1)

j=13-1
end
i=1+1
end while
{a(1), ..., a(n) is in increasing order}

1=2|1=3||i=4||1=5||i1=6||t=T7||i=
44 44 22 22 22 11 11 11
55 55 44 44 44 22 22 22
22 22 %) 95 95 44 44 33
88 88 38 38 66 55 %) 44
66 66 66 66 88 66 66 55
11 11 11 11 11 88 7 66
7 7 7 7 7 7 88 7
33 33 33 33 33 33 33 88

2. insertsort-2 algorithm

procedure insertsort_-1 (a(l), ..., a(n): real number with n >=2)
i = 2
while i <= n
j =i
while ((j >= 2) and (A(j—1) < A(j)))
swap A(j) and A(j-1)

j=13-1
end
i =141
end while
{a(1), ..., a(n) is in decreasing order}

1=2||1=3||i=4||i=5|1=6]||t=T7|1=8
44 99 %) 88 88 88 88 88
55 44 44 55 66 66 7 7
22 22 22 44 95 95 66 66
88 88 88 22 44 44 55 55
66 66 66 66 22 22 44 44
11 11 11 11 11 11 22 33
7 7 7 7 7 7 11 22
33 33 33 33 33 33 33 11
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3. insertsort-3 algorithm

procedure insertsort_-3 (a(l), ..., a(n):
i= 2
while i <= n
ji=n-—1+1
while ((j < n) and (A(j) > A(j+1)))
swap A(j) and A(j+1)
j =13 +1
end
i =141
end while
{a(1l), ..., a(n) is in increasing order}

real number with n >=2)

1=2||1=3||i1=4||1=5]|li=6]|]t=7

i:

44 44 44 44 44 44 44

11

55 95 95 55 55 55 11

22

22 22 22 22 22 11 22

33

88 88 38 88 11 22 33

44

66 66 66 11 33 33 %)

95

11 11 11 33 66 66 66

66

7 33 33 66 7 7 7

7

33 7 7 7 88 88 88

88

4. insertsort-4 algorithm

procedure insertsort_4 (a(l), ..., a(n):
i = 2
while i <=n

ji=n-—1+4+1

while ((j < n) and (A(j) < A(j+1)))
swap A(j) and A(j+1)

j =13 +1
end
i=1+1
end while
{a(1), ..., a(n) is in decreasing order}

real number with n >=2)

t=2|t=3||t=4||i=5||i1=6]]1=7

44 44 44 44 44 44 44

95 95 %) 55 95 95 88

22 22 22 22 22 88 7

88 88 88 88 88 7 66

66 66 66 7 7 66 95

11 11 7 66 66 33 33

7 T 33 33 33 22 22

33 33 11 11 11 11 11
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#include <stdio.h>
#define n 8

int main(void) {
int a[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };
int i, j, tmp;

for (i=0; i<n-1; i++) {
for (j=0; j<n-i-1; j++) {
if (aljl > alj+1]) {
tmp = alj];
aljl = alj+1];
alj+1] = tmp;
}
printf("i=d j=kd \n", i, j);
}
for (j=0; j<m; j++)
printf (" %3d", aljl);
printf("\n");

#include <stdio.h>
#define n 8

int main(void) {
int a[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };
int i, j, tmp;

for (i=0; i<n-1; i++) {
for (j=0; j<n-i-1; j++) {
if (aljl < alj+1]) {
tmp = aljl;
aljl = alj+1];
alj+1] = tmp;
}
printf ("i=¥%d j=%d \n", i, j);
}
for (j=0; j<m; j++)
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printf (" %3d", aljl);
printf("\n");

#include <stdio.h>
#define n 8

int main(void) {

int a[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };

int i, j, tmp;

for (i=0; i<n-1; i++) {
for (j=n-1; j>i; j—) {
if (aljl < alj-11) {
tmp = alj];
aljl = alj-11;
alj-1] = tmp;
}
printf ("i=¥d j=kd \n", i, j);
}
for (j=0; j<m; j++)
printf (" %3d", aljl);
printf("\n");

#include <stdio.h>
#define n 8

int main(void) {

int a[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };

int i, j, tmp;

for (i=0; i<n-1; i++) {
for (j=n-1; j>i; j—-) {
if (aljl > alj-11) {
tmp = aljl;
aljl = alj-11;
alj-1] = tmp;
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}
printf ("i=}d j=kd \n", i, j);
}
for (j=0; j<n; j++)
printf(" %3d", aljl);
printf ("\n");
}
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44 22 55 66 11 77 33 88

22 44 55 11 66 33 77 88

22 44 11 55 33 66 77 88

i=3 j=0
i=3 j=1
i=3 j=2
i=3 j=3

22 11 44 33 55 66 77 88
i=4 j=0
i=4 j=1
i=4 j=2

11 22 33 44 55 66 77 88
i=5 j=0
i=5 j=1

11 22 33 44 55 66 77 88
i=6 j=0

11 22 33 44 55 66 77 88
bsort-2.out
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i=5 j=6
88 77 66 55 44 33 22 11
i=6 j=7
88 77 66 55 44 33 22 11
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#include <stdio.h>
#define n 8
int main(void) {
int a[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };
int i, j, tmp;
i=1;
while (i < n) {
i= i

printf ("i=¥}d j=%d \n", i, j);

while ((j>0) && (al[j-1]1 > al[jl)) {

tmp = aljl;
aljl = alj-11;
alj-11 = tmp;
j==s

if (§j>0) printf("i=¥d j=%d \n", i, j);
}
for (j=0; j<m; j++)

printf(" %3d", aljl);
printf ("\n");

#include <stdio.h>

#define n 8

int main(void) {
int a[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };
int i, j, tmp;

i=1;

while (i < n) {
j =1
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printf("i=%d j=¥d \n", i, j);

while ((j>0) && (alj-11 < al[jl)) {
tmp = aljl;
aljl = alj-11;
alj-1] = tmp;

i
if (j>0) printf("i=Yd j=¥d \n", i, j);

}

for (j=0; j<m; j++)
printf (" %3d", aljl);

printf("\n");

#include <stdio.h>
#define n 8

int main(void) {
int al[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };
int i, j, tmp;

i=1;

while (i < n) {
j = n-1-i;
printf ("i=%d j=kd \n", i, j);

while ((j<n-1) && (alj] > alj+11)) {
tmp = aljl;
aljl = alj+1];
alj+1] = tmp;

Jj++;

if (j<n-1) printf("i=jd j=/d \n", i, j);
}
for (j=0; j<n; j++)

printf (" %3d", aljl);
printf("\n");

i+t

)
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#include <stdio.h>
#define n 8

int main(void) {
int al[8] = { 44, 55, 22, 88, 66, 11, 77, 33 };
int i, j, tmp;

i=1;
while (i < n) {
j = n-1-i;
printf("i=)d j=%d \n", i, j);

while ((j<n-1) && (aljl < al[j+11)) {
tmp = aljl;
aljl = alj+11;
alj+1] = tmp;

jtts

if (j<n-1) printf("i=d j=%d \n", i, j);
}
for (j=0; j<m; j++)

printf (" %3d", aljl);
printf("\n");

it+;

)
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