Nested Loops




*Definition of nested loops

=Samples of programs that require nested loops



DEFINITION

A nested loop is a loop within a loop, an inner loop within the body
of an outer loop.
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DEFINITION

A nested loop is a loop within a loop, an inner loop within the body
of an outer loop.

How this works?

= At each Iiteration of the outer loop, the inner loop Is triggered to be
executed completely.

= This repeats until the outer loop finishes.



DEFINITION

Example 1:

for(i=1;1<=4;1++)

{

}

for(j=1;j<=3;j++)
CoUt<<“i="<<i<< j="<<j<<“\n”;
cout<<*“end of loop j\n”’;

Outer Loop: for loop with variable i
Inner loop: for loop with variable |

At each iteration of the outer loop,
the inner loop is triggered to be
executed completely.

i=1,j=1
i=1,j=2
i=1,j=3
end of loop
i=2,j=1
i=2,j=2
i=2,j=3
end of loop j
i=3,j=1
i=3,j=2
i=3,j=3
end of loop j
i=4,j=1
i=4,j=2
i=4,j=3
end of loop j



DEFINITION

while (expression 1) Outer Loop? Inner loop?

{

Instruction a;

for(.....;expression2;....)

{
Instruction 1;
for(....;expression3;...)
Instruction2;
¥

Instruction b;




DEFINITION

while (expression 1)

{
instruction a, » At each iteration of while loop we
for(.....;expression2;....) hav_e execu_tlon of -
{ * Instruction a
instruction 1; * Loop for(.....;expression2;....)
for(....;expression3;...) e instructionb.
Instruction2;
¥ _ = Loop for(.....;expression2;....) IS an
Instruction b; - -
, Inner loop for the outer while loop.

= Loop while 1s an outer loop for
for(.....;expression2;....) loop. @



DEFINITION

while (expression 1)

{
Instruction a « At each iteration of for(.....;expression2;....)
for(.....;expression2;....) loop we have execution of :
{ * Instruction 1
instruction 1; * Loop for(.....;expression3;....)
for(....;expression3;...)
Instruction2;
} =>» Loop for(.....;expression3;....) Is an inner loop
} Instruction b; for the outer for(.....;expression2;....) loop.

=> Loop for(.....;expression2;....) I1s an outer loop
for the outer Loop for(.....;expression3;....) I00@



Definition

Example:
int main() 1= A
{ k= k=2 k=3 k=4 end of loop k
int l.rj.rk.; k= k=3 k=4 end of loop k
for(i=1;i<=3;i++) k= k=4  end of loop k
{ _End of loop j
1=
cout<<"i="<<i<<"\n"; K= k=2 k=3 k=4 end of loop k
’Fnr(j=15j{=35j++} k= k=3 k=4 end of loop k
:{ k= 4 of ¥=4 ] end of loop k
: ma_m = 1] m, en 1] aoop
cout<<"j="<<¢] <<"\n"; i=
Efnr(k=]5 k:=4ﬁk++} o e k=2 k=3 k=4 end of loop k
' L k="< k<« : =
: CGHt k k \'t"" k= k=3 k=4 end of loop k
cout<<"end of loop k\n"; [i-
k= k=4 end of loop k

} Enl:dl u£ %uup J
. end o oop 1
cout<<" end of loop j\n";

} Process exited after B.B3853 seconds with return value 9
cout<<” end of loop i\n"; Press any key to continue . . . :

return ©; < >
N oy

}

N



DEFINITION

A nested loop is a loop within a loop, an inner loop within the body
of an outer loop.

How this works?

= At each Iiteration of the outer loop, the inner loop Is triggered to be
executed completely.

= This repeats until the outer loop finishes.

=Of course, a break can be used within either the inner or outer

loop. Break would end the execution of the loop where break Is
belonging to.

&



Definition

Example:
#include<iostream:>» 1f1
using namespace std; J;nd[ﬁ'luup‘j
int main() i=2
{ J= :
. . - end of loop j
int 1,7],k; i=3
for(i=1;i<=3;i++) J = ]
end of loop J
{ end of loop 1

{:Gut{{lli=ll{{i{{ll'\.nlli

'Fur{:|=1_;]{=3_;]++} rocess exited after 1.583 seconds with return value H
{ ress any key to continue . . .

cout<<"j="<<j <<"\n";
for(k=7j; k<=4;3;k++)

: cout<<"k="<<k<<"\t";
cout<<"end of loop k\n";

}

cout<<" end of loop j\n";

}

cout<<" end of loop i\n";
return ©;

}




"Definition of nested loops

=Samples of programs that require nested loops



EXERCISE 1:
WRITE A PROGRAM THAT READS 10 POSITIVE NUMBERS
AND PRINTS THEIR SUM




EXERCISE 1 -SOLUTION
WRITE A PROGRAM THAT READS 10 POSITIVE NUMBERS AND PRINTS THEIR
SUM

#tinclude<iostream> nter a positive value -2
using namespace Stdi nter a pDSitiUE Ua.].l.lﬂ 3
: . i= 1 == 3
1I'It malﬂ() E::‘EIJ': a p::l{sitiue value -5
{ nter a positive value —28
il1t ii nter a positive value 14.3
i= 2 x= 14.3
'F].ﬂat HJ 55 E::‘e:': a pzsitiue value 16
fﬂr(l=151{=1@51++) or i= 3 x= 16
nter a positive value 17.5
_{ or i= 4 x= 19.5
dﬂ nter a positive value 28.7
or i= 5 x= 28.7
{ nter a positive value 39
1 . . mn, i= 6 = 39
cout<<"\nenter a positive value "; or i 8 X e value 25
: ﬂln}}xi or i= 7 x= 25§ 1 12 6
. ter a positive value -
}while(x<=0); "
i= 8 x= 12.6
{:{]ut{{"\nfﬂr‘ j_: "{{j_ &£ " W= n {{};‘_5 E::‘EIJ': a pzsitiue value 16.4
-— " i= 9 x= 16.4
5_5+}{J‘ E::‘EIJ': a p::l{sitiue value 13._4
} or i= 10 x= 13.4
= 179.9

rocess exited after 49.96 seconds with retourn value @
ress any key to continue . . .

cout<<"\nS= "<<5; F



EXERCISE 2:
WRITE A PROGRAM THAT READS N (POSITIVE INTEGER
NUMBER) AND PRINTS THE SUM OF:

1"+ 214+ 31+ - 4+ nl




EXERCISE 2-SOLUTION
WRITE A PROGRAM THAT READS N (POSITIVE INTEGER
NUMBER) AND PRINTS THE SUM OF:

14+ 21+ 3T+ -+« + nl

int main()
intj_j 0 nter the value of n>@ 5
TN FLLE r=q
double f,S; *=2
do *=6
{ *=24
*=120
cout<< "enter the value of n>@ "; = 153
cin»»ny  [TTTTTTT oo
Jwhile(n<=0); rocess exited after 3.8B1 seconds with return value B8

ress any key to continue . . .

for (S=0,7j=1;j<=n;j++)

{
for (i=1, f=1; i<=J; i++)
f f=f*1;
Cﬂut{{j{{"!:II{{-F{{"\I-I";
S=5+f;

}

cout<<"S= "<<5;

return ©9;

}



EXERCISK 2- REMARK

enter the value of n>*d@ 5@

" =362888

10 =3.6288e +006
11%=3.2?2168e+087
12%=4_79002e +A88
13%=6.22702e +A87
14=8.71783=+010
15%=1.30767e+A12
16%=2_A9228e+0A13
17%=3.55687e+814
18%=6.40237e +A15
19%=1.21645e+817
201 =2_432%9e+018
21%=5.1078%e+8179
229=1 _124e+821
231=2.5852e+A22
24%=6.20448e +A23
25%=1.55112e+A25
261=4_A3291e+A26
27%=1.A888%e +A28
28%=3.A4888e+029
27t=8.84176e+030
30t =2._65253e+A32
31t=8.22284e+0833
321=2.63131e+A35
33t=8.68332e+0830
341 =2_95233e+A38
354=1.03331e+048
361=3.71993e+0A41
374=1.37638e+B43
381=5.23023e+044
19' =2.8377%e+B46

434 =6.84153e+@52
44% =2 (5827e +A54
454 =1.17622e+@5%6
46 * =5 . 5H8262e +A57
474 =2 _.58623e+@57
48*=1.2413%e+861
494 =6 .B8282e +B62
LAt=3.A4141e+064
5= 3.18351e+864

rocess exited after 2.931 seconds with return value 8
ress any key to continue . . .

Case of :
double ,5;

Case of :

int f,5;

enter the value of n>*8@ 5H

"—BEZBEE

1A% =31628800
11%=322168060
12%=479001 6008
13%=19232053584
14%=1278945280
15%=2004318816
16*=200418%184
17 =—288522240A
2Y=—498433024
19¢=1A%641728
At =—32182132736
1%=-11951144%6
229 =—0L322'15136
23*=862453768
242 =—275946240Q
25=207618A480
26*=—1853882368
27?=1484783616
28%=—1375731712
274=—12415%13984
30t =14A9286144
31t=7381275684
322 =—2147483648
334=—2147483048

o= —1259617@3

rocess exited after 2.17 seconds with return valug
ress any key to continue . . .

a



LARLRCISE 3¢
WRITE A PROGRAM THAT DISPLAYS THE PRODUCT
TABLE FOR N VARYING FROM 1 TO 10

1=18=-18
2=10=-28
3=18=-38
41 0=-48
5+18=-58

6=*18=-68

7=10=78
8=10-88
7=10=-28
18=1=40 18=5=58 18=6=68 1@8=7=70 18=E=80 18=?-70 18=10-1A

rocess exited after B.06401 secondsz with return value A
to continue . . .




LARLRCISE 3-DUL U LIUN
WRITE A PROGRAM THAT DISPLAYS THE PRODUCT
TABLE FOR N VARYING FROM 1 TO 10

1=18=18 ,
finclude<iostreamy 2x10-20
I=18=38
using namespace std; - 4x10-40
' . - L=1 =58
int main() . x10-60
{ T=10=78
1o i 8=10=-80
int 1, ; 9x10-90
for (i=1;i¢=10;i++) '

for (j=1; j¢=10; j+)
BT 206 LEQRTq IOEE TS Ly O L o
cout<<endl;

}

return 0;




EXERCISE 4

WRITE A PROGRAM THAT READS A POSITIVE INTEGER N
AND DISPLAYS:

1

22

333

4444

NNNN.. . N




EXERCISE 4-SOLUTION

WRITE A PROGRAM THAT READS A POSITIVE INTEGER N AND DISPLAYS:

1
22
333

4444 #include<iostream>
using namespace std;
int main()

« . :

NNNN... NO oo
do
q{

cout<<"enter N>8 :";
g cin>>N;
twhile(N<=0);

for(i=1;i<=N;i++)

9

for(j=1;j<=1;j++)
| cout<<i;

cout<<"\n"; //cout<<endl:;

nter H>@ =9

2

33

444

5555
6b66G
PP
2888888
79999999

rocess exited after 1.886 seconds with return value B
ress any key to continue . . .

[
enter N>XH 28
1

22

333

<4444

55555

666666

téddddds

HE88ERER

792999999

18101A181810168184181A4

111111141343 1343111111
A21212124242121212121212
13131313131313131313131313
1414141414141414141414141414
151515151515151515151515151515
16161616161616161616161616161616
1717171217121 1171111717
181818181818181818181818181818181818
1219191919191 919191919191919191919191%2
2B202020202020202020202020202020208202020




EXERCISE 5-1:
WRITE A PROGRAM THAT READS A POSITIVE INTEGER N
AND DISPLAYS:

nter NX3 218




EXERCISE 5-1: SOLUTION

WRITE A PROGRAM THAT READS A POSITIVE INTEGER N

AND DISPLAYS:

nter N-B 18 #tinclude<iostream>
- using namespace std;
3 int main()
=
x {
3 int 1,7,N;
* do
=

x {

* § cout<<"enter N>@ :":

5 cin>>N;
jwhile(N<=0);
for(i=1;i<=N;i++)
{
- for(j=1;j<=i-1;j++)
| cout<<" ";
cout<<"*\n";

}

return ©;

}

2

ETter N>B =18

rocess exited after 1.57Y6 zeconds with return value @
ress any key to continue . . .

tnter N>@ :8

E

k.3
k3
E
k3

rocess exited after 3.681 seconds with return value A
ress any key to continue . . .




EXERCISE 5-2:

WRITE A PROGRAM THAT READS A POSITIVE INTEGER N
genter NXB Z1BYS




EXERCISE 5-2: SOLUTION 1
WRITE A PROGRAM THAT READS A POSITIVE INTEGER N

genter N2B 1BV #include<iostream>
* using namespace std;

Sk

2 int main()
* {
* int 1,7J,N;
i:* do
= 1
» | cout<<"enter N>@ :";
» 5 cin>>N;

Jwhile(N<=0);
for(i=1;i<=N;i++)
{
 for(j=1;j<=N-i;j++)
{:ﬂut{{" "5
Cﬂut{{"*\_n";

)

return 0; P

} <)




EXERCISE 5-2: SOLUTION 2
WRITE A PROGRAM THAT READS A POSITIVE INTEGER N

Fnter N> :1EY#include<iG5tPeam}
3 . : .
using namespace std;

S . .

- int main()

* { L] u -
* int 1,7],N;
* do
* {

- cout<<"enter N>@ :";

= : :

»E cin>>N;

E}while(N#::@);

for(i=N;i»>=1;3;i--)

{
 for(j=1;j<=i-1;3++)
j cout<<™ ";
§ cout<<"*\n";
}
return ©;

} Q)




EXERCISE 6
DISPLAY AN ISOSCELES TRIANGLE FORMED OF STARS OF N
LINES (N IS PROVIDED ON THE KEYBOARD):

enter N*A 18




EALILRCISE 0 DULU TIUIN
DISPLAY AN ISOSCELES TRIANGLE FORMED OF STARS OF N
LINES (N IS PROVIDED ON THE KEYBOARD):

enter N*A 18 #tinclude<iostream:>» [enter N>@ :18
_________ 3 . T
using namespace std; I
———————— B . . ERNEEN—————
——————— P ;"t main() R RRR
—————— oo -
————— FVEVIVEVEVEEVIVER] int 1,7,N; ERRIOOCEOROnennE
oo oo o o do I
— — — - 3ar-Ie- e 3eE-Jef- eI JeE- eI JeE-ef rocess exited after 2.527 seconds with return value 8
{ F‘ress any kev to continue . . .
— — oS JoE- oo oo oo B '
: cout<<"enter N>@ :";
— J3af3nf—3nfJef 3l —Juf—IefJef el el —Jef—JaF el —Juf —Jof—oF ef- . . t NX@ :28
Iof—3nf—3nf—Jnf Jf —f af I —Jof—Jof—of efJaf f o —Jof—JoF -Jof of : 1’:1“}}”; =22 .
}while(N<=0); S ———o
for(i=1;1i<=N;i++) oo

{ I

for(j=1;j<=N-1;j++) T

cout<<"-"; |

for (j=13j<=2*i-1;3++) [

: cout<<"*; [~
cout<<endl; N

}

[“'Etur"n E]-; [Process exited after 4.612 seconds with return value A

1




