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Bubble Sort Algorithm
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Nested loop iterations
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Input and Ouput

a, |44 a, | 11

a, | 55 a, | 22

a, | 22 a, | 33

a, | 88 a, | 44

4, | 66 a, | 55

a; | 11 a. | 66

a, | 77 a, | 77

a; | 33 a, | 88

a,, .~—a :real numbers {a,, ..., a_isinincreasing order}
with n > 2
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j=]<' 44 > 44 44 44 44 44
J=27 55 _E 55 22 22 22 22
=3 | 22 " 22 >< 55 > 55 55 55
j=4 | 88 88 C’ 88 4{ 88 66 66
j=5| 66 66 66 ~ 66- >%' 88 11
j=6 | 11 11 11 11 - 11 >§ 88
=7 77 77 77 77 77 ~ 77
j=8| 33 33 33 33 33 33

fori:=1ton-1

forj.=1ton-—i

ihen interchange a and a
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Step 1=2

j=]< 44 22 22 22
j=2\_22 >€ 44 ~ 44 44
j=3 | 55 . 55 _C 55 —» 55
=4 | 66 66 66 66-
j=5 | 11 11 11 - Q 11
=6 | 77 77 77 77
ji=7 | 33 33 33 33
j=8 | 88 88 88 88

fori:=1ton-1

forj.=1ton-—i

ifa >a_, then interchange a and a_,
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=y 22 — 22 22 22 22 22
=27 44— 44— 44 44 44 44
j=3| 55 C 55 —71.55 11 11 11
j=4| 11 11 11 55— 55 55
j=5| 66 66 66 66 1 66" 33
j=6| 33 33 33 33 ~33 66
j=7| 77 77 77 77 77 77
j=8 | 88 88 88 88 88 88

fori:=1ton-1

forj.=1ton-—i

ifa >a_, then interchange a and a_,
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Step 1=4

j=1+ 22 -~ 22
=27 44 44
ji=3| 11 4C 11
j=4| 55 55
j=5 | 33 33
=6 | 66 66
i=7 | 77 77
i=8 | 88 88

fori:=1ton-1

22 22
11 11
44 44
' 55 55
33 ~ 33
66 66
77 77
88 88

forj.=1ton-—i

ifa >a_, then interchange a and a_,
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Step 1=5

j=1| 22 11 11 11
j=2 | 11 > 22 —— 22 22
i=3 | 44 44— 44 33
j=4 | 33 33 33 44
j=5| 55 55 55 55
j=6 | 66 66 66 66
=7 | 77 77 77 77
j=8 | 88 88 88 88

fori:=1ton-1

forj.=1ton-—i

ifa >a_, then interchange a and a_,
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Step 1=6

=111 - 11 11
j=2| 22 ——{22 -+ 22
i=3| 33 33 — 33
=4 | 44 44 44
j=5| 55 55 55
=6 | 66 66 66
i=7 | 77 77 77
i=8 | 88 88 88

fori:=1ton-1

forj.=1ton-—i
ifa >a_, then interchange a and a_,
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Step 1=7

i=1£11 - 11
j=2T 22 —— 22
j=3]| 33 33
j=4| 44 44
j=5/| 55 55
j=6 | 66 66
i=7| 77 77
j=8| 88 88

fori:=1ton-1
forj.=1ton-—i
ifa >a_, then interchange a and a_,
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Summary

i=1 i=2 i=3 i=4
ji=1| 44 44 22 22 22
j=2| 55 22 44 44 11
j=3| 22 55 55 11 44

j=4 | €8) 66 11 55 33
j=5 | 66 = 11 ) 66 ) 33 ) (55) )

N

& ®6) | 66

33
33 SZZL 77 77

j=6 | 11
ji=7 | 77
j=8 | 33

88 88 88

=5

11

1=6
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11

33

22

55

44

66

55

44
|:> 55

77

66

88

77

fori:=1ton-1
forj.=1ton-—i
- ifa >a_ , theninterchange a and a_,
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Insertion Sort Algorithm

procedure ikggltion sort(al, ..., a_:real numbers with n = 2)

forj.=2ton

=1 el
whiled > a,) O
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fork:=0 t@ Lo
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Nested loop k — constraints
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Nested loop k — rearranging

fork:=0to|j-i-1 j—i—1=0 j=i+1 i<j—1 i<j
A=A,
dj_x = A
Da;, =a,_, i, = 4
&g, = 4 -
@ a,_, = a;,_; a , = ad, ;3 ®
= ., =4, @
1 jyq d; a] — aj—l ()
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Nested loop k — data movement
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Nested loop I — finding out of order a,

=1
wmm%>q

1=i+1

If & <a increment | —>
—P

If & >= & break the loop o

a, is the 1* one that is greater than a L
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Nested loop | — inserting a at the correct position
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Nested loop iterations
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i=6 | 11 11
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=8 | 33 33
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Step |=6
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Nested loop iterations
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/] Swap el@nts in a generic array
template<typéname E>— — —
inline void swap(E A[], int i, int j) {
E temp = A[i];
A[i] = A[3];
} A[j] = temp;

// Random number generator functions




template <typename E, typename Comp>

void bubsort (E A[], int n) { // Bubble
for (int i=0; i<n-1; i++) // Bubl

for (int j=n-1; j>i; j--)

if (Comp::prior (A[3]1£ A[3-11))

swap (A, j, =107

(=0 (=1 P2 (=3 =4 (=5 1=§ (="
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template <typename E, typename Comp>

void bubsort (E A[],

int n) { // Bubble

for (int i=0; i<n-1; i++)

// Bubl

for (int j=n-1; j>i; j--)

1if (Comp::prior (A[j]£ A[3-11))

swap (A, j, -1
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template <typename E, typename Comp>
void bubsort (E A[], int n) { // Bubble

for (int i=0; i<n-1; i++) // Bubl

for (int j=n-1; j>i; j--)
if (Comp::prior(A[jl£ A[j-1]))

swap (A, j, 3-1)7
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#include <stdio.h>

void bubbleSort(int a[], int size) {
int p, j, tmp;

for (p=1; p< size; ++p) {

for (j=0; j< size-1; ++j)
f am@a[jﬂ] ) { @
tmp =74ljl;
aljl = alj+11;
alj+1] = tmp;
}

}
}

int main(void) {
int i;
int a[] = {2, 6, 4, 8, 10, 12, 89, 68, 45, 37};

bubbleSort(a, 10);

for (i=0; i<10; ++i)
printf("a[%d]=%d \n", i, a[il); @

} a[0]=2
alll=4
al2]=6
a[3]=8
al4]=10
al[5]=12
a[6]=37
al7]=45
a[8]=68
al9]=89

a[0]=89
al[l]=68
al2]=45
a[3]=37
al4]=12
a[5]=10
a[6]=8
al7]=6
a[8]=4
al9]=2



"

i

I

void bubbleSort(int a[], int size) {
int p, j, tmp;

for (p=1; p< size; ++p) {
for (j=0; j< size-1; ++))
if (a[jl>alj+1]) {

tmp = a[jl;

alj] = a[j+11;

alj+1] = tmp;

}
h
I

>

=0 P=) P=2 =3 P=Y P=L P=¢ p= p=] P=§
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C 414 TQMPlaI‘e

e )
Binclude <stdioi;%///" 'A;wt
template <class d"\""\'e

T square(T x) {

0N\
return (x*x); template <ClassIT>
} T square(T x) {
return (x*x);
} |
int main(void) { l
. . o mwmbuuégg%égglz_______
unt 12, 1=2; T square(T X
float f2, f=3.0; return-(x*x):
double d2, d=4.0; }
12 = square<int>(1); “square<float>(fy;
f2 = square<ems>(f); <float) - TR
- . int square(float x
d2 = square<el>(d); <dowble> ot (xch).
printf("i= %d 12= %d \n", 1, 12); !
printf("f= %f f2= %f \n", f, £2); .
printf("d= %f d2= %f \n". d, d2); square=int={l);
. (ntx) {
return 0; return (x*x);

¥

—

square<double>(d);

double square(double x) {

return (x*x);
1




Swap

// Swap two elements in a generic array
template<typename E>
inline void (wap(E(@[), int i, int j) {
E temp = A[i]; o
A[i] = A[3];
} A[j] = temp;

// Random number generator functions




template <typename E, typename Comp>

void inssort (E A[], int n) { // Insertion Sort

for (int i=1l; i<n; i++) // Insert i’th record
for (int j=i; (3>0) &s (Coup::ptio:m[jlga[j—ll)); —)
swap (A, j, 3-1); e
}
N (=0 ir) L= 2
7
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Seavch the  ocation of the veluve K (index of ALY)

// Return the position of an element in sorted array "A" of
// size "n" with value "K". If "K" is not in "A", return
// the value "n".
int binary(int A[], int n, int K) {
int 1 = =1;
int r = n; // 1 and r are beyond array bounds
while (1+1 !=r) { // Stop when 1 and r meet
int i = (1+r)/2; // Check middle of remaining subarray
if (K < A[i]) ©r = i; // In left half
if (K == A[i]) [return i|; // Found it
if (K > A[i]) 1 = i; // In right half

}
[return n|; // Search value not in A
}

m K= 4'5 _Womt to Fmd

| 0 1 2 3 4 5 6 7(8)9 101112 13 14 15

Gorted | ACY [11]13]21]26[20] 38 40 41 (&5)s51 ] 54 56 5] 72| 77]e3]

— AN
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this gt Ee—
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hew § <1 Y next time
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K(Aﬁil Ehe next search Wil be done oven @

K> AL )

because ALY 5 in e IncenSing oviu !

K L Atil the odjusted  ranne cL, .1

K> AL Lu, 7]

// Return the position of an element in sorted array "A" of
// size "n" with value "K". If "K" is not in "A", return
// the value "n".
int binary(int A[], int n, int K) {

int 1 = -1;

int r = n; // 1 and r are beyond array bounds

while (1+1 !=r) { // Stop when 1 and r meet
int = (l+r)/2; J/ Check middle of remaining subarray
if (K < A[i]) (x)=(4) | // In left half
if (K == A[i]) return i; // Found it

[if (x> A[i]) (D)= @] // In right half
}

return n; // Search value not in A
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// Return the position of an element in sorted array "A" of
// size "n" with value "K". If "K" is not in "A", return
// the value "n".
int binary(int A[], int n, int K) {

int 1 = -1;

int r = n; // 1 and r are beyond array bounds

while { // Stop when 1 and r meet

int i = (14r)/2; // Check middle of remaining subarray

if (K < A[i]) ©r = i; // In left half
if (K == A[i]) return i; // Found it
if (K > A[i]) 1 = i; // In right half

}

return n; // Search value not in A

}
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// Return the position of an element in sorted array "A" of
// size "n" with value "K". If "K" is not in "A", return
// the value "n".
int binary(int A[], int n, int K) {

int 1 = -1;

int r = n; // 1 and r are beyond array bounds

while (1+1 !=r) { // Stop when 1 and r meet

int i = (14r)/2; // Check middle of remaining subarray

if (K < A[i)]) © = i; // In left half
if (K == A[i]) return i; // Found it
if (K > A[i]) 1 = 1i; // In right half

}

return n; // Search value not in A

}

int binary (int A[], int n, int K) {

int 1 =
int r =
int 1 ;
while (I <=») {
i = (1+r)/2;
if (K < A[i]) r = 7
if (K == A[i]) retg;;>i;
if (K > A[i]) 1 =(iF1y
} &

return n;
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#include <stdio.h>

void bubbleSort(int a[], int size) {
int p, j, tmp;

for (p=1; p< size; ++p) {

for (j=0; j< size-1; ++j)
f am@a[jﬂ] ) { @
tmp =74ljl;
aljl = alj+11;
alj+1] = tmp;
}

}
}

int main(void) {
int i;
int a[] = {2, 6, 4, 8, 10, 12, 89, 68, 45, 37};

bubbleSort(a, 10);

for (i=0; i<10; ++i)
printf("a[%d]=%d \n", i, a[il); @

} a[0]=2
alll=4
al2]=6
a[3]=8
al4]=10
al[5]=12
a[6]=37
al7]=45
a[8]=68
al9]=89

a[0]=89
al[l]=68
al2]=45
a[3]=37
al4]=12
a[5]=10
a[6]=8
al7]=6
a[8]=4
al9]=2
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void bubbleSort(int a[], int size) {
int p, j, tmp;

for (p=1; p< size; ++p) {
for (j=0; j< size-1; ++))
if (a[jl>alj+1]) {

tmp = a[jl;

alj] = a[j+11;

alj+1] = tmp;

}
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