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4. Loops and Decisions
Chapter Objectives:
4-1 Introduction
4-2 for... loop
4-3 Nested for... loop
4-4  while...loop
4-5 while...loop (using break statement)
4-6 do-while loop
4-7 do-while loop (using continue statement)
4-8 Assignment (4)



4-1 Introduction

« Loops: make a section of your program to be repeated a certain
number of times.

 The repetition continues while the condition is TRUE. When the
condition becomes FALSE, the loop ends and the statements
following the loop will be executed.

* There are THREE kinds of loop in C++:

1- for loop ... Is used when the number of repetitions Is
limited.

2- while loop ... IS used when the number of repetitions
IS unlimited.

3- do...while loop ... Is used when the number of repetitions
IS unlimited.




4-2 for.... loop
* The general form of for loop Is:

for (expression]; expression2; expression3) for (iz(} . 1=<100 i++)
d {
statementl; statement1
statement?; H:: »  statement2;
} }

» for loop used three expressions separated by semicolons (;).
 If the number of statements Is two or more; you must use the
braces ({ }).



4-2 for.... Loop ... Ly Al

« First expression1 (i=0;) is evaluated. Sl gl

« Second if expression? (1 <100 ) is TRUE, \ / J /
the statements within the braces ({ }) are ©°*(17 03 1<100: 1)
executed. But, If expression2 (1 <100; ) is
FALSE, the looping Is stopped and the ~ ==eeeee =
execution of for loop Is finished. v

» Expression3 (1++; ), Is evaluated after the first looping.

« However, expression3 Is evaluated after each looping and before
the statement goes back to test expression2 again.

 Here are other forms of for loop.

for(i=0;i<100 ; i=it3)
for (i = 100 ; 1<200 ; it+)
for(i=100 ; 1>0 ; 1i--)
for(1i=100 ; i>0 ; 1i-=2)



syntax of for loop

—Initialization expression

[ Increment expression

I-'Bt expression

a) for (j=0; j<15; j++) { :—Note: no semicolon
statement; ——  single-statement
b) for (j=0; j<15; j++) { *—Note: no semicolon
{
statement;
statement; Multiple-statement
a block of code
statement,;
}

I-—-mote: no semicolon here




4-2 for.... Loop ...
* Write a C++ program to sum the series: 0+1+2+3+4 ....+50
 Seriesl.cpp

1 //Seriesl.cpp

2 //Demonstrates use of for loop
s#include <iostream.h>

+void main ( )

{

6 int i, S=0;

7 for (i=0; i<=50;i++)

i S=S+1;
3 cout<<”"\n Sum of the Series: @+1+2 ...+50 ="<<S5<<endl;
10}

-

" | "Di\Faculty’2016-2017\2016-2017 _ Second e B

 Sum of the Series: B+1+2 .. _+58 =1275




4-2 for.... Loop ...
» What is the output of the program?
 Series2.cpp

1//5eries2.cpp

: //Demonstrates using of for
s#F1nclude {instream.ﬁ}

+voild main ( )

1
: int 1; _ _
7 for (1=0; 1<=5;1++)

cout<<" \n "<<1;

.}

... loop




4-2 for.... Loop ...
» What is the output of the program?
 Series3.cpp

1//Series3.cpp

2 //Demonstrates using of for.
:#1nclude <1ostream. ﬁ}

+1nt main ( )

51

: int J;

7 for (j =0; 3{6 J++)

; cnut<{3 ]{{Eﬂd1
sreturn 0O;

10 }

.. loop




4-2 for.... Loop ...
» What is the output of the program?
 Series4.cpp

1//Series4.cpp

: //Demonstrates using of for...loop
s#1include {iostream.ﬁ>

+1nt main ( )

5 {

: 1nt counter;

7 for (counter=0;counter<9;counter+=2)
: cout<<counter*3<<end]l;

s return 0O;

10 }




4-2 for.... Loop ...

» Write a C++ program to calculate:
Sum=0+1+4+9+16+..+625

 Seriess5.cpp

1//series5.cpp

: //Demonstrates using of for...loop
://Calculate sum= 0+1+4+9+16+... +625
s#include <iostream.h>

sint main ( )

5 {

7 int 1, sum=0;

: for (1 =0;1<= 25 : S 1++)

g Sum= Sum+1 1

10 cout<<''\n sum of 0+1+4+ ... +625 = '<<sum;
1 return O;

iz }

; 8 "DivFacultyh2016-20172016-2017 _ Second Term\HTIVAdvanced P

Sum of A+1+4+ __ . +625 = H525




4-2

for.... Loop ...

» Write a C++ program to calculate:

F=1*2*3*4 ... *N

 Seriesb6.cpp

23 48 )
e sy

Variable

1 //Series6.cpp

2 //Demonstrates using of for...loop
://Calculate F = 1*2*%3*4 | . *N
+#include <iostream.h>

svoid main ( )

°{

7

8

3
10

ih

12

long int i,N,F=1;

cout<<”™ Calculate Factorial of Input Number: ";

cin>>N;
for (i=1;i<=N;i++)
F=F*i;
cout<<”\n The Series 1%2%3 ... *N = "<<F;

J

Type
Jsaaall

-

7 "DAFaculty\2016-2017A2016-2017 _ Second Ter.. (LB e

Calculate Factorial of Input Mumber:

The Series 1=2=3 ... =N = 4H3ZH




4-2 for.... Loop ...

« Write a C++ program to get the following formula:

x> x3 x4 X"

Sum=X+—+—+—+...+—
. 2 3 4 n
e Serles/.cpp

v/ /Series7 . .cpp
= //Demonstrates using of for...loop
s:#include <iostream.h>
«+Hinclude <math.h>
svoid main ( )
s {
7 float Sum=©,x,term;
8 int i,n;
g cout<<"\n Enter Value of x = "; cin>>x;
10 cout<<"\n Enter Value of n = "; cin>>n;
1 for (i=l1l;i<=n3;i++)
12 {
13 term=pow(x,i)/1i;
14 Sum=Sum+term;
15 }
16 cout<<"\n The Sum of The Series = "<<Sum;
17
+

Enter Ualue of x 3

Enter Ualue of n = 3

The Sum of The Series = 16.5




4-2 for.... Loop ...

« Write a C++ program to get the following formula:

x> x3 x4 X"

Sum=X+—+—+—+...+—
2 3 4 n

» Series71.cpp 4alide € 438 Hlay (Gilad) J) gl s

1//Series71.cpp

: //Demonstrates using of for...loop
s#include {iostream.ﬁ>

s#1nclude <math.h>

svold main ( )

G

{

7 float sum=0,1,x,n;

: cout<<'\n Enter value of x = "; cin>>X;

: cout<<"'\n Enter value of n = "; cin>>n;

10 for (i=1;i<=n:i++)

11 Sum=sum+pow(x,1)/1;

12} cout<<'\n The sum of The Series = "<<Sum;
13

Enter Ualue of x 3

Enter Ualue of n = 3

The Sum of The Series = 16.5




4-2 for.... Loop ...
* Quiz: Write a C++ program to get the following formula:

x> x° X’ X"

Ssum=X+—+—+—+...+—
: 3 ) 4 n
 Series8.cpp

1//Series8.cpp

> //Demonstrates using of for...loop
s#include <iostream.ﬁ>

s#include <math.h>

svolid main ( )

[

7 float sum=0,x,term;

8 int 1,n;

9 cout<<'\n Enter value of x = "; cin>>Xx;
10 cout<<”"\n Enter value of n = "; cin>>n;
11 Eor (i=1l;i<=n;1+=2)

12

13 term=pow(x,1)/1;

14 sSum=sSum+term;

15 }

15} cout<<”"\n The sum of The Series = "<<Sum;
17

Enter Ualue of x = 3

Enter Ualue of n = 3

The Sum of The Series = 12




4-2 for.... Loop ...
 Note the difference between ( endl and setw )

* endl : means begin from a new line i.e “\n” and this function

exist in the header file <iostream.h>.

* setw : means set width with n spaces and this function exist In

the header file <iomanip.h>.

» \Write a C++ program to print number and its square as follow

e setw.cpp

1//setw.cpp _ _
: //Demonstrates us1nﬁ of stew manipulator
>

3#jnc1ude <jostr¢am.
+#1nclude <iomanip.h>
svoid main ( )

5 {
7 int number;
g for (number=1;number<=10;number++)

cout<<number<<setw(7)<<number*number<<endl;

3
0 }

7




4-3 Nested for.... Loop

 You can put a loop inside another one to make nested loops.

» The computer will run the inner loop first before it resumes the
looping for the outer loop.

* The general form for nested loop may be as:

for (i=0; 1<4; i++)
1
for (J=0; 1<4; J++)



4-3 Nested for.... Loop ...
« Write a C++ program to find the following output:
 Nestedfor.cpp

B |

-~

A "DivFaculbyh2016-201712016-2017 _ Second

1 //Nestedfor.cpp

> /S/Demonstrates nested fTor loop
s#1nclude <i1ostream.h>
svold main C )

= 4

0 int 1,73;

7 f?r(i=0;i<4;i++)

a

g f?r(j=0;j<4;j++)
10

11 cout<<j<< '\t ;
12 }

13 cout<<''‘\n';

14 }

15 F




4-3 Nested for.... Loop ...
« Write a C++ program to find the following output:
 Nestedfor2.cpp 1

1 //Nestedfor2.cpp

2 //Demonstrates nested for loop
:#1nclude <i1ostream.h>

tvold main ( )

:{

int 1,J3; _
for(i=1:;i<=5:1++)

{

for(3=1;j<=1;j++)
10 cout<<j;
11 cout<< \n'";

12 }

[ Y o B I =




4-3 Nested for.... Loop ...
« What is the output of the following code: 1

 Nestedfor3.cpp

1 //Nestedfor3.cpp

: //Demonstrates nested for loop
s#1nclude <iostream.h>

:void main ( )

* 1

: int 1,J; _ -

7 f?r(1=0;1{=6;1++) "DihFacultyd
5

9 for(J=1;]<=6;J++)

10 cout<<j;

1 cout<< \n';
12 }

17 }




4-3 Nested for.... Loop ...

« Home Work: Write a C++ program to get the following formula:

x x2 x° x"

Sum = X+ + + — ..+ —
2! 3l 41 Nn!

 Series9.cpp




4-4 while.... Loop

 The while loop causes your program to repeat a sequence of

statements as long as the starting condition remains TRUE.
(mu\éd;agm&;&ubﬂ\jjgw) _____ 0= X8l &l yo2ae JBI o
Al Jd Ja a0 laa)

» The general form of while statement is:
while (expression)
d
statement];
statement2;

h

« while statement uses only one expression.

o If the expression is TRUE, the statements inside the block are
executed over and over until the expression 1s FALSE, the
looping iIs stopped and the execution of while loop is finished.



syntax of while loop

riat exXpression
i,
while (n!=0) [ !—Note: no semicolon here

statement; __—"" gipgle-statement loof

rTEt expression

R i
while (v2<45) ¢ !—Note: no semicolon here
{
statement;
statement: Multiple-statement loop body

statement;

L

LY

i |

L1 L]
-

L—‘HDtE: no semicolon here




4-4 while.... Loop ...

« What is the output of the following code, If you enter the letters
c,n ur,e. While.cpp
1//While.cpp

> //Demonstrates while loop

a#inc1ud¢ <jostream.h>
svoid main ( )

5 {

; char Letter;

7 cins>Letter;

: ?hi1e(Letter!=L§; && Letter!='e’)

q

10 cout<<Letter<<"\t";

11 cin>>Letter; _

12 } i "Di\Faculty\20

12 }




4-4 while.... Loop ...

* Write a C++ program to calculate the formula using while loop:
F=1*2*3*4 ... *n

« WhileF.cpp

1 //WhileF.cpp

2 //Demonstrates using of while...loop
s//Calculate F = 1%2%3%4 . ..*n
s+#include <iostream.h>

svold main ( )

5 {
7 int n,F=1;
: cin>>n;

: while(n>0)
10 {

11 F

12 1

13 }

"CivFaculiby\2016-20102016-2017 _ Second Term'\HTI

The Series 1=2=3 _..




4-4 while.... Loop ...
» Write a C++ program to calculate the series using while loop:
Sum=0+1+4+9+16+ ..+ 625

. WhileS.cg%
1//Whiles.cpp

: //Demonstrates using of while...Tloop
s //Calculate sum= 0+1+4+9+16+... +625
s#include <iostream.h>

svold main ( )

5 {
7 int n,Sum=0;
: cin>>h;

g whi]i(n}=0)

10
11 Sum=sum+n#n;

12 n=n-1;

13 }

14 cout<<'\n sum of O+1+4+ ... +625 = "<<Sum;
15 }

"DevFacult\2016-20172016-2017 _ Second Term\HTDVAd
25

Sum of B+1+4+ _ .. +625 = L5225




4-4 while.... Loop ...

* Write a C++ program to calculate the series using while loop:

x> x3 x4 X"

Sum:x+?+ +— 4.+ —

3 4 n
e WhileS2.c
%hﬂesz.cpp

2 //Demonstrates using of while...loop
s#include <iostream.ﬁ>

s#include <math.h>

5¥oid main (C )

E

7 float sum=0,x,n;

3 cout<<'\n Enter value of x = "; cin>>X;
3 cout<<"'\n Enter value of n = "; cin>>n;
10 whi1?(n>=1)

11

12 sum=sum+pow(x,n)/n;

13 n=n-1;

14

15} cout<<"\n The sum of The Series = "<<Sum;
1B

Enter Ualue of x 4

Enter Ualue of n = 4
The Sum of The Series = 97.3333




4-4 while.... Loop ...
* Quiz: Write a C++ program to get the following formula using
while loop:

x> x° X’ X"

Sum=X+—+—+—+...+—
_ 3 5
« WhileS3.cpp

v //wWhi 1es3.cpp

> //Demonstrates using of while...loop
s#Finclude <iostream.ﬁ>

s#1nclude <math.h>

5¥oid main (C )

E

7 float sum=0,x,n;

8 cout<<''\n Enter value of x = "; cin>>X;
3 cout<<'\n Enter value of n = "; cin>>n;
10 whi1?Cn>=1)

11

12 sum=sum+pow(x,n) /n;

13 n=n-2;

14

15} cout<<"\n The sum of The series = "<<sSum;
1B

Enter Ualue of x o

Enter Ualue of n 5

The Sum of The Serie=s = 671.66%




4-4 while.... Loop ...

* Write a C++ program such that: Enter sequence of numbers less
than 100, until you enter a negative number the program will be
terminated.

* WhileS4.cpp

1//WhileS4.cpp g
2 //Demonstrates usinﬁ of while...loop
s#F1nclude <iostream.h>

svold main ( )

5 {

int n=100;

whi1?(n>=0)

L o o e I =]

cout<<n<<end]l;
10 cin>>n,

1 }




4-5 while.... Loop ... (using break statement)

* break; If the statement before break is TRUE, then exit the loop.
But if the statement before break i1s FALSE, then complete the
rest of the loop body.

« DoWhileD3.cpp

1 //Dowh1TeD3. cpp
://Demonstrates Break; statement
:#include <iostream.h>

s et

i "DiFaculty.. | =

1 1 countep:
4VD'Id fiain ( ) countep:
’ { countep:

1nt counter=0; Eﬂﬁﬁiif

;
7 while (1) e True for ever
d
1

ifit is True, then break exit the loop.

0 ;2unter++, 5 ifit is False, then break complete the

1T (counter>5) rest of the loop. Cm I
1 break;
12 cout<<'\n counter: "<<counter;

13 }
1}




4-6 do-while.... Loop
« If you want to allow the body of the loop to be executed at least
one time, you should use the do-while loop. ;
ClS LK do J dalule 2w 2 68y Jixan) L 1 = ) SH Gl je 22 JAT
(Aaaa while Jdala 4 il Al
aiil) aey b ) lad) e
» The general form of do-while statement is:

do
{
statement]:
statement2; Here is a semicolon ( ;)
} 7

while (expression); ° )
 do-while statement uses only one expression.
» The sequence of do-while iIs: do statements while TRUE do
statements while TRUE do statements while False exit from
the loop.



syntax of do-while loop

do ! !—MNote: no semicolon here
statement; __—""" gingle-statement 100f

while (ch!="n‘®);
—————

®ST expression Note: semicolon

s

do ! !— Note: no semicolon here

{
statement;
statement; Multiple-statement locop body

statement;

}

while (numb<96):
A s el

¥t expression Note: semicolon




4-6 do-while.... Loop ...

« What is the output of the following code, If you enter the letters
c,nu,r,e. DoWhile.cpp

1 //DowhiTe.cpp

: //Demonstrates Do-While Tloop
:#include <iostream.h>

4¥oid main ( )

5

: char Letter;

7 do

: {

: cin>>Letter;

10 cout<<Letter<<'\t";
11

w} while(Letter!="E' && Letter!='e’);
13

-~

i1 "DAFaculty\2016-201732016-20.. L= | B[S 7 "D\Faculty\2016-201712016-2.., BEIEET




4-6 do-while.... Loop ...
 Write a C++ program using do-while loop to calculate the
formula:
F=1*2*3*4 ... *n

« DoWhileF.cpp
1 Dowh1 leF.cpp

2 //Demonstrates using of D-while...loop
s//Calculate F = 1#%2*%3*%4 _ . _%n

s+ #include <iostream.h>

svoid main C )

s {

7 int n,F=1;

8 cout<<"'\n Enter a Number to cCalculate Its Facturial: ";
3 cin>>n;

10 do

11 {

12 F = F *n;

13 n = n-1;

14 }

15 while(nh>0) ;

18} cout<<''\n The series 1%2%3 ... *n = "<<F;
17

i '

i1 "D\Faculty\2016-201742016-2017 _ Second Term\HTRAdvanced Program... L= | = eS|

Enter a Mumber to Calculate It=s Facturial: 6

The Series 1=2=3 __.. =n = Y20




4-6  do-while.... Loop ...

» Write a C++ program to calculate the series using do-while loop:
Sum=0+1+4+9+16+..+625

« DoWhileS.cpp

1 //Dowhi 1es.cpp

= //Demonstrates using of Do-while..._loop
s //Ccalculate sum= 0+1+4+9+16+... +625
s#Finclude <iostream.h>

svolid main ( )

s {

7 int n,Sum=0;

5 cout<<''\n Program to Calculate sSum of O0+1+4+ ... +625 ";
2 cout<<"\n Enter the Last Number in That Series: ";
10 cin>>n;

11 do

12 {

13 sSum=sum+n#*n;

14 n=n-1;

15 }

1 while(n>=0) ;

1?} cout<<"‘\n sum of O0+1+4+ ... +625 = ""<<Sum;

12

-

7 "DAFaculty\2016-2017\2016-2017 _ Second TermiH... L= | B |mdSom

Program to Calculate Sum of @+1+4+ _ .. +625
Enter the Last Mumber in That Series: 25

Sum of B+1+4+ __ . +625 = 5525




4-6  do-while.... Loop ...

» Write a C++ program to calculate the series using do-while loop:

2 XS X4 Xn

Ssum=X+—+—+—+...+—
* DoWhileS2.cpp

1 //Dowh1 1es2 . cpp

= //Demonstrates using of Do-while...lToop
:#i1nclude <iostream.ﬁ>

s+ #Finclude <math.h>

svoid main C )

&

{

7 float sum=0,x,n;

8 cout<<''‘"n Enter wvalue of x = "; cin>>Xx;
3 cout<<'"'"“n Enter wvalue of n = "; cin>>n;
1w do

11 {

12 sum=sum+pow(x,n)/n;

13 n=n-21;

14 }

15 while(Ch>=1) ;

15} cout<<""\n The sum of The Sseries = "<<Sum;
17

( 7 "DA\Faculty\2016-2017,2016-2017 _ Secon... BEEIEE)

Enter Ualue of x 4

Enter Ualue of n 4

The Sum of The Series = 27.3333




4-6  do-while.... Loop ...
* Quiz: Write a C++ program to get the following formula using
do-while loop:

3 X5 X? Xn

X
Sum = X+ + = + — ..+ —
« DoWhileS3.cpp :

1ffDowhi1eS§.cpp

z /S /Demonstrates usin of Do-while...loop
z:#Finclude <iostream.ﬁ>

+#Finclude <math.h>

svoid main ( )

=]

{

7 fFfloat sum=0,x,n;

= cout<<"“n Enter wvalue of x = "; cin>>x;
g cout<<'“\n Enter wvalue of n = "; cin>>n;
10 do

11 {

E: Sum=sum+pow(x,n) /n;

13 n=n-2;

14 i3

15 while(Ch>=1) ;

15} cout<<"“\n The sum of The Series = "<<Sum;
17

-

7 "D\Faculy\2016-201742016-2017 _ Secon... EEE

Enter Ualue of = = 5

Enter Ualue of n = 5

The Sum of The Series = 671.667




4-6 do-while.... Loop ...

» Write a C++ program, using do-while loop, to show the Quotient
and the remainder If the user enter the dividend and the divisor.

« DoWhileD.cpp

(==

1//DoWh1[eD.cpp . ' Y
: //Demonstrates Do-While Toop 0 "D:\FacuIWGIE-EDIT\EDIE-ZUH...lD E|l""53""
:#1nclude <iostream.h>

:“Emd main () Enter Dividend: 11

¢ char ?h; o o Enter Divisor: 3

7 Tlong 1nt Dividend, Divisor;

s do Quotient iz: 3 Renmainder is: 2

s ] Do Another? (y/ndy

10 cout<<"\n Enter Dividend: "; .

y cin>>Dividend; Enter Dividend: 15

12 cout<<"\n Enter Divisor: °; Enter Divisop: 5

13 cin>»>Divisor; | o o

14 cout<<"\n Quotient is: "<<Dividend/Divisor; Quotient is: 3  Renmainder is: @

15 cout<<"\t Renmainder 1s: "<<Dividend%Divisor;| | BIRATIALS IR0

15 cout<<"\n Do Another? (y/n)"; Press any key to continue . . .

7 cin>>ch;

1

1

}
while(ch=="y" || ch=="Y");

(=)




4-7 do-while.... Loop ... (using continue statement)

e continue; Is used to go to the top of the loop.

* In the previous example, if the divisor Is Zero, it is a must to go
to the top of the loop because the division on Zero is Denied.

« DoWhileD2.cpp

T//DOWhT [eD2. cpp _

2 //Demonstrates Do-While loop p .
:#include <iostream.h> [0 *D:\Faculty\2016-2017\2016-20.. L=/ oS
svoid main ( ) 0
5 { Enter Dividend: 11 -
° char Ch’ . .. Enter Divizor: 3

7 Jlong 1int Dividend, Divisor;

s do Quotient is: 3 Renmainder is: 2

; { Do Another? (y niy

10 cout<<"\n Enter Dividend: "; cin>>Dividend,; Enter Dividend: 15

1 cout<<"\n Enter Divisor: "; cin>>Divisor; Enter Divisor: @

12 ==

. TF(D-IV-ISOF 0) Il1legal Divisor ¢

14 cout<<"\n Illegal Divisor ! \n"; Enter Dividend: 15

15 }Cont-lnue; Enter Divisor: 2

16

7 cout<<”\n Quotient is: “<<Dividend/Divisor; P e? Chmyrnnadnder 12 1

19 cout<<'\t Renmainder 1s: "<<Dividend%Divisor;| | XUl I LI LLE LTI

19 cout<<"\n Do Another? (y/n)"; i
2 cin>>ch; ;
2 } S —
2z while(ch=="y" || ch=="Y");

23




