Nested Loops

Loops within loops are termed as nested loops.

Pattern Problems

The easiest way to understand the working of a nested loop is by solving pattern printing
problems.

Print a solid rectangle

E
TERKKXKX
TERKKXKX
TEXKX

TEXKX

#include <iostream>
using namespace std;

int main () {
int rows, columns;
cout << "Enter the number of rows :\n";
cin >> rows;
cout << "Enter the number of columns :\n";
cin >> columns;

for (int 1 = 1; 1 <= rows; i++) {
for (int j = 1; J <= columns; J++) {
cout << "*'";
}
cout << endl;

}

return 0;



Print a hollow rectangle

KRXX
E *
E *
* *

KHRXX

#include <iostream>
using namespace std;

int main() {
int rows, columns;
cout << "Enter the number of rows :\n";
cin >> rows;
cout << "Enter the number of column

cin >> columns;

for (int 1 = 1; 1 <= rows; i++)

for (int j = 1; j <= co
if (1 ==1 || 1 == ro |l J == columns) {

cout << "*

} else {
cout << " ",
}
}
cout <
}

return 0;
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Print Half Pyramid Pattern using Stars

*

*%
KEX
KEXX
KERKAKX

#include <iostream>
using namespace std;

int main () {
int n;
cin >> nj;

for (int 1 = 1; 1 <= n; 1i++) {
for (int j = 1; J <= 1i; J++) {
Cout << n*n;

}

cout << endl;

}

return 0;

Print an Inverted Half pyramid
* *¥ % X
*x %

*
* %
*

* % % %

#include <iostream>
using namespace std;
int main() {

int n;
cin >> n;
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for (int 1 = n; 1 >= 1; i--) {
for (int j = 1; j <= 1i; Jj++) {
cout << "x ",

}

cout << endl;

}

return 0;

Print Half Pyramid after 180 degree rotation

*

xxK
AKX
KARKX

KEKKAX

#include <iostream>
using namespace std;

int main() {
int n;
cin >> n;

for (int i1 = 1; 1 <= n; 1i++) {
for (int j = 1; j <= n; J++) {
if (3 <= n - 1) {
cout << " ";
} else {
cout << "A",

}

cout << endl;

}

return 0;



Print Half Pyramid using numbers

1

12
123
1234
23485

#include <iostream>

using namespace std;

int main () {
int n;
cin >> n;
for (int i = 1; i <= n; ++i) {
){v

for (int j = 1; j <= 1i; ++j
cout << j << " "y

}

cout << "\n";

}

return 0;

i
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Print Inverted Half Pyramid using numbers

12345
1234
123

T 2

1

#include <iostream>
using namespace std;

int main() {
int n;
cin >> n;

for (int 1 = n; 1 >= 1; --1i) {
for (int j = 1; j <= 1i; ++3) {
cout << J << "™ "y
}
cout << endl;

}

return 0;

Print Half Pyramid using numbers - 2

;

2 2
333
4 4 4 4
59999

#include <iostream>

using namespace std;

int main() {



int n;
cin >> n;
for (int i = 1; 1 <= n; 1i++) {
for (int j = 1; j <= 1i; ++3) {
cout << i << "™ ",
}
cout << endl;

}

return 0;

Print Inverted Half Pyramid using numbers - 2

1 iy R el o
2 22 2
333
4 4
5

#include <iostream>
using namespace std;

int main() {

int n;

cin >> n;

for (int 1 = 1; 1 <= n; i++) {
for (int J = 1; jJ <=n - 1 + 1; ++3) {

cout << 1 << ™ "y

}
cout << endl;

}

return 0;



Print Floyd's Triangle

1 |

2 3

45 6

78698 18

11 32 135 34 15

#include <iostream>
using namespace std;

int main () {
int n;
cin >> n;

int number = 1;
for (int i = 1; 1 <= n; 1i++) {
for (int j = 1; j <= 1i; J++) {
cout << number << " ';
number++;
}

cout << endl;

}

return 0;

Print 0-1 pattern

PORO®R
ORrOR
RO R

® R

[



#include<iostream>
using namespace std;

int main () {
int i,7j,r;
cin>>r;

for (i=1;i<=r;i++)
{
for (7=1;3<=1i;3++)
{
if ((i+7)%2==0)
cout<™ 1",
else
cout<<"™ 0";

}
cout<<endl;

return 0;

Pattern - 5 Palindromic pattern

NNNN
R R RR R
NNNN
W ww
s

4
4

Www

5

#include<iostream>
using namespace std;

int main(){



intij,r;
cin>>r;

for(i=1;i<=r;i++)
{
int k=i;
for(j=1;j<=(r-i);j++)
{
Cout<<|| ll;
}
for( ;j<=r;j++)
{
cout<<k<<""
K--;
}
k=1;
for(;j<(r+i);j++)
{

k++:

cout<<k<<"";

}
for( ;j<=(2*r-1);j++)

cout<<" "

cout<<end];

return O;



Advanced Pattern Problems

Print Diamond using Stars : Given n, print diamond with 2*n rows.

*
kK%
KEKK)*)k
KEKKKK)*)
KKEKKKRK),*%*
KKEKKKRK),*%*
KKXkkk%k%k
kERkRkk*)k
R

*

#include <iostream>
using namespace std;
int main() {

int n;

cin >> n;

int space = (2 * n - 1) / 2;
for (int i = 1; 1 <= n; i++) {



for (int j = 1; Jj <= space; j++) {
cout << " ";

}
for (int j = 1; J <=2 * 1 = 1; Jj++) {
cout << "*";

}

cout << endl;
space--;

space = 0;

for (int 1 = n; 1 >= 1; i--) {
for (int j = 1; Jj <= space; j++) {
cout << "™ ",
}
for (int j = 1; J <=2 * 1 - 1; j++) {
cout << "*";
}
cout << endl;
space++;
}
return 0;

Print Hollow Diamond usin

*

* %

*

#include <iostream>
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using namespace std;

int main () {
int n;
cin >> n;

int space = (2 * n - 1) / 2;
for (int 1 = 1; 1 <= n; i++) {
for (int j = 1; Jj <= space; j++) {
cout << " ",

}

for (int j = 1; J <=2 * 1 - 1; j++) {
it =111 3J==2%*1-1) {
cout << "*'";
} else {
cout << " ",
}
}
cout << endl;
space-—;
}
= 0;

space =

for (int 1 = n; 1 >= 1; i--) {
for (int j = 1; j <= space;
cout << " ",

}
for (int j = 1;

return 0;
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Print Hollow Diamond Inscribed in a Rectangle

KEKKEKKEKXR]R*)k

KEKKKk kXx%k%

k%%

*%

*
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*%
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k%%
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*

*

**

KEk*

KEKKk KRk %

KEKKEKKKR*K

#include <iostream>

using namespace std;

int main() {

int n;

cin

int
for

>> n;

space = (2 * n - 1) / 2;

(int 1 = 1; 1 <=mn; 1++) {

for (int j = 1; j <= space; j++) {
cout << "*x";

}
for (int j = 1; j <=2 * i - 1; J++)

it =11l J==2*1-1) {
cout << "xv,

} else {
cout << " ",

}

for (int j = 1; j <= space; j++) {
cout << "x";

}

cout << endl;

space--;

{
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space = 0;
for (int 1 = n; 1 >= 1; i--) {
for (int j = 1; j <= space; j++) {
cout << "x";

}
for (int § = 1; 3 <= 2 * i —= 1; J++) {

if 3 =1113==2=*1i-1){
cout << "*x";

} else {
cout << " ",

}
for (int j = 1; Jj <= space; j++) {
cout << "x",

}

cout << endl; %
space+t+t;

} |

return 0;

Print Solid Rhombus

kkhkkk*k
khkkk*k
kKKK *)
kkhkkk*k
KERKKK*)

using nam ace std;

int main ()
int n;
cin >> n;

for (int 1 = 1; 1 <= n; i++) {
for (int j = 1; j <= n - 1i; Jj++) {
cout << " ",.

}
for (int j = 1; J <= n; J++) {
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cout << "ET;

}

cout << "\n";

}

return 0;

Print Hollow Rhombus

KERKKK

using namespace std;

int main () {
int n;
cin >> n;

*hkkk*%k
#include <iostream> |

for (int i = 1; 1 <= n; i++) {

for (int j = 1; - 1i; 3

for (int jJ J++) |

1113 ==mn {
<< A,

<< " ";

}

cout << "\n";

}

return 0;
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Pyramid pattern for Numbers

1

2 2

333
4 4 4 4
55855

#include <iostream>

using namespace std;

int main () {
int n;
cin >> n;
int space = n - 1;
++)‘i;ii’...'

for (int 1 = 1; 1 <= n; 1i++) {
for (int j = 1; j <= space;
cout << " ";
}
space-—;
for (int j = 1; J i; j++)
cout << 1 << "
}
cout << "\n!
}

return 0;
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Pyramid Pattern for Numbers - 2

1

1 2

1 K.
12 3 4
12345

#include <iostream>

using namespace std;

int main () { %
int n;
cin >> n;
++) { iE

int space = n - 1;
for (int 1 = 1; 1 <= n; 1i++) {
for (int j = 1; j <= space;
cout << " ",
}
space-—;
for (int 3 = 1;
cout << j

cout <

return 0;
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Print Sold Butterfly Pattern

*

)%

KE*

*

)%k

KK*
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KEKKKKK)RX%)
KEKKKKK)RX%)
KEKXK%k KEK*%k
KE*X K%K
*% *%*
* *

#include <iostream>

using namespace std;

int main() {

int

cin

for

for

n;
>> n;

(int 1 = 1; i <= n; 4i++) {

int empty space =2 * n - 2 * i;

for (int 3§ = 1; j <= 1i; Jj++) {
cout << "x'",

for (int j = 1; J <= empty space; Jj++)

cout << " ";

}

for (int j = 1; J <= 1i; Jj++) {
cout << "*'";

}

cout << "\n";

(int 1 = n; 1 >= 1; i--) {

int empty space = 2 * n - 2 * i;

for (int j = 1; J <= 1i; Jj++) {
cout << "*";
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}

for (int j = 1; j <= empty space; Jj++) {
cout << " ",

}

for (int J = 1; j <= i; J++) {
cout << "x",

}

cout << "\n";

return 0;

Print Hollow Butterfly Pattern %
- o
* %) * %)

x: % x oK
* * * *
* ** *
* ** *
* * * *
* % * %
*%* *
*
#inclu >
using na td;
int main ()
int n;
cin >> n;

for (int 1 = 1; 1 <= n; i++) {
int empty space = 2 * n - 2 * i;
for (int j = 1; J <= 1i; Jj++) {
if (§ == I J ==1) {
cout << "*'";
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} else {
cout << " ";

}

for (int j = 1; Jj <= empty space; Jj++) {
cout << " ";

}

for (int j = 1; j <= 1i; J++) {

if (3 =111 3 ==1) {
cout << "E"
} else {

cout << " ",

}

cout << "\n";

for (int 1 =n; 1 >= 1; 1i--) {
int empty space = 2 * n - 2 * i;

for (int j = 1; J <= 1i; J++) {

if (3 =111 3 ==1) {
cout << "&"
} else {
cout << " ",
}
}
for (int j = 1; Jj <= empty space; Jj++) {
cout << " ",

}
for (int j = 1;
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Print Pascal’s Triangle

#include <iostream>

using namespace std;

int main() {
int n;
cin >> n;

int coef = 1;
for (int i = 0; 1 < n; i++)
for (int space = 1; spa
cout << " ",

for (int 3 = 0; 3J

if (§ ==
coef
} else
}
C coef << " ",
< e ;

return

A
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Zig-Zag Pattern F«'“., Kaks‘\&

* * X *
* * *
#include<iostream>
using namespace std;

int main(){
intij,n;

cin>>n;
for(i=1;i<=3;i++){

for(j=1;j<=n;j++){
if(((i+))%4==0)||((i==2)&&(j%4==0)))
Cout<<ll* ";
else
cout<<" ",

}

cout<<end!;

}

return O;

}



