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Chapter 5

Loops
Section 5.1-5.16, 5.9
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Introduction
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cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;

cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
100 times !
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;
cout << "Hello World!" << endl;

T Al Sla Joob S ¢ AnliS oy sk 08 598Ul 090

Hloops JI pluswiwl b (e

Loops in c++
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while loop
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Example: write a program that display Hello c++ 3 times.

int count = 0;
while (count < 3)

{

cout << "Hello C++!\n"

count++;

}
When:

count =0
true

while (0 < 3) _“‘)

{
~ cout << "Hello C++!\n"
count-1<4L_>count++;

}
Hello C++!
count=2

true

while (0 < 3) “‘)

{
_ cout << "Hello C++!\n"
count—3<—L__count++;

}

Hello C++!
Hello C++!
Hello C++!
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count=1

true

while (1 < 3)
{ N

count = 2 cout << "HelloC++!\n"
4—I—count++;

}

Hello C++!
Hello C++!

count=3

while (3 < 3)
{

cout << "Hello C++!\n"
count++;

}

Hello C++!
Hello C++!
Hello C++!

and count=3
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30 0PI e oS ¢ Wadaass o g b Wl while JI Lesls 431 lasY b () -

controlling a loop Jb (sudg while J @lalllsua Sow JI 92 user I

char condition = 'Y';
while (condition == 'Y')
{

// the loop body

// ask user to continue or quit:
cout<<"Enter Y to continue or anything else to quit: ";
cin >> condition;

b Y Y S user JI b Jgb « while loop JV J3s leg 2531 3 o )
050 0 bl 531 08y ol oy (s J50 131 oS ¢ 80 S @ true 09Se o while J!
loop JI ¢y adllas 79 false

Ex: A program that reads and calculates the sum of number of integers.

if user enter O, you have to stop input , and display the sum .

int data = 1;

int sum = 0;

while (data != 0) {
cout << "Enter an integer (Enter 0 to stop):";
cin >> data;
sum += data;

}

cout << "The sum = " << sum << endl;

Output :

Enter an integer (Enter 0 to stop):
Enter an integer (Enter 0 to stop):
Enter an integer (Enter 0 to stop):
Enter an integer (Enter 0 to stop):
The sum = 8
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do/while loop

scope JI duiss oy 7y 45l MY S . while JI ghas Tuwes 402 do/while J!
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do
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end
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for loops

sae Japall e 0955 L for Il plusuiw! @iy oS3 while 1 Taaeg 8,58 juis
Joop JI lgsd it uy I lyall

for (initial-variable; condition ;action-after-each-iteration) = =
I

{ |

true |

scope //for bOdy —| el ol — — —
false |

}/check I

again « = = |
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for loop
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action J! dau pde scope JI J31o L daws itrue

action JI g scope JI J=lu JI daw ) L tfalse
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Example: print 1-3 using for loop

Lol (e 38 —
OsSh | J) Aad dal )< & | J)aad &
"6‘)Ad};‘)[1 \ T ‘ Mdﬂ@\.@.\h\}\
for (int i = 1; i <= 3; i++)
cout << i << endl;
Iteration Variable i<=3 Action
1st i=1 true JI ded by 1 audas
2 Jli
2nd i=2 true JI ded Wohg 2 pauday
34l
3rd i=3 true JI ded Wby 3 aulay
4 Jli
4th i=4 false loop JI ¢y pddas
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- Nested loops:

loop 15> loop o= « Sy>1 loop J body J=14 loop Ll e O (2

( for J=I for) ol (while Js1as while) be 0956 9Send! o109

--> for (varl; conditionl; actionl)~———1
{ true |
// body of the outer loop «—— ———

— —for (var2; condition2; action2)

F— = // body of the inner loop

lf—alse—> // body of the outer loop
} false

|

|

|

|

| |

' |

: l
|

: true { I

|

' l

: |

' |

: |
|

: // other statements (= = ——— _

for loop

: nested for loops J! Jes 4T -
: condition1 J! (e @8>l ok

loop2 JL sy el das bodyl JI duiass o itrue

: condition2 J! ;e 3é=id! e
body2 J! i o itrue

condtionl ;e ST a9 loop2 JI ;e gl false
loopl J! o pllas :false

scopel JI J=ls e duais

end <
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Example: A program that uses nested for loops to print a

sequence of (123 45), 3 times.

for (int i = 1; i <= 3; i++)

{

for (int j = 1; j <= 5; j++)

{
}

cout << j << " ",

When:

i=1,j=1t05

for (1 <= 3) e
{ tr
for (j <= 5) 5 timeg

{

cout << j <<" ",

}
}

12345

i=3,j=1t05

for (3 <= 3)Yue
{

for (j <= 5) —wes .
R TS e,

cout << j <<" ",

}
}

12345
12345
12345
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i=2,j=1t05

loop2 usiin 3 e JS 4
initial J'var2 J g= »

-

for (2 <= 3) Y
{ true
for (j <= 5) S timegg

{

cout << j <<" ",

}
}

12345
12345

for (4 <= 3)
{
for (j <= 5)

{
cout << j <<" ",

}
}

12345
12345
12345

Page | 10




Example: write a program that print a multiplication table 5x5.

Zbes 79 ¢ 5-1 o0 g paa 5-1 o0 3 opall Jgdzr Jod o gllasll
outer loopdly ¢ @3, G2l J9d> cuxd (5> inner loop J! nested loopd!
.(ﬂ%y\é#uajaﬂmd|4pdu¥>

5 1 0 f6YL

inner loop:

l_f_\
for (int j = 1; j <= 5; j++)
{
cout << i << " x " << jo<< " =" << ixjo<< "\t
3
| il el Jsas cusi 75 loop JI sle IS (e
Outer loop:

for (int i = 1; i <= 5; i++) o) 5 J il Jgoa Gl Jsanll
{ | > 501
//inner loop

}
a8y e SEY Gl Jsaa aaki = 55 < inner loop J) LS 7 loop J) gsle JDA (e
Answer is :
for (int i = 1; i <= 5; i++)
{ &.—UM“;H'
for (int j = 1; j <= 5; j++) Ay pad A |
{
cout << i << " x " << jo<< " =" << iox j << "\t";
}

cout << endl;

} L
AV g dana U8 uady in
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break and continue

92 Lauyll 089 switch J! 3 J9 e break J! des Ludsaiwl :break
loop JI (§ edseiwd 7 oVl elldSy ¢ switch JI JWS! pdeg zg 3l
Ol x> JWSI pdey loop JI e zossdl 92 Buglly

Example:

for (int i = 0; i < 10; i++)

i
if (1 == 4d)
i
break;
}
cout << i << " ",
}

//out of the loop

output: 0123

break g Oy if Jl Aoz e @15(4 = i)d) o L) Jladl 13a (§ LoD o)
true 08 loop J condition J! s} a> loop JI ;e Wlgs z9,30b iy

gios () 61 dastis g ¢ loop JI ¢ gllass break JI Ll -
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Db Bl (o ¢ Jad Bu>lg dall break Jeais continue J! dex icontinue
skip Jeo y3! (aae ABWI Ol JoSu9 g 92 J 4alll cadg continue s
. continue g Hbo JI 4l § 5581 (o (25 W

Example:

for (int i = 0; i < 10; i++)

{
if (1 == d)
{
continue;
}
cout << i << " "
}

//out of the loop

output: 012356789

continue gd 08y if Jl e e @13(4 = i)JI cob ) Jldl 1 (§ La>D o)
e Sz Sl 3L U amyg Lgad 0 JI Al U1 e 9,3db cud
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Example: write a program that calculate the sum of 5 integer

numbers , and print the result

note: if the number is negative don’t include it in the sum

if the sum is greater than 100 then stop

int num, sum = 0;
for (int 1 = 0; i < 5; i++)
{
cout << "Enter number: ";
cin >> num;
if (num < 0)
continue;

sum += num;
if (sum >= 100)

Enter number: 2
Enter number: 3
continue <« Enter number: -4
Enter number: 5

sum=11
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continue «——

break <«—

sum>100

break;
cout << " sum = " <<sum;
input and output: input and output:
Enter number: 1 continue «— Enter number: -2

Enter number: 1
Enter number: -3

Enter number: 120

sum =121
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Notes:

¢ initial-action J! & 3 e oo S8 W yal Kb for loop J! 3-1
: | . e o~
L il e loop JI UM egedsuind

AYsvar K on

for (int i =0, j=0; i+ j < 10; j++, i++)

{
}

//loop body

action-after-each-iteration Jl &5 3 yelgY (o 31 sl A3Ls| il -2

for (int i = 0; i < 5; i++, cout << i << endl)

i}

= f = L_Laej\ pg
I—»Emp’cy loop body AV sl K om
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D lgelgily lgagi b a9 Y loop (# :infinity loop JI -3

8,55 deidg ¢ break dls-lw gadey b & Joad s gl col elil - A

break J! » loop JI wadg JI oS« control loop JI

for C ; ; ) while (true)
{} {}

Example: write a program that takes an integer input and calculate
the sum of inputs until if the user enters negative input

int num, sum = 0;

while (true) {
cout << "Enter number: ";
cin >> num;

if Cnum < 0)
{
break;
}
sum += num;
¥
cout << "sum = " << sum << endl;

input and output:

Enter number: 10

Enter number: 24

Enter number: 22

Enter number: -1 =——————) break
sum =58
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Dl Slag ¢ 3amn Lo loop U cadgdl b 4ilg ¢ Uasdl 33,1 oye 1025 L3l — B

logical error JL (e error o

Examples:
int i = 1' I » | 0 dass Jinisaj J
while (i != ) loop J 52,
{

cout << "i = " << endl;

1++;
}

loop J) gl i Al

int num, sum = 0; [~ break s
while (true) —
{

cout << "Enter number: ";
cin >> num;
sum += num;

}

cout << "sum = " << sum;

logical error cuwd diludl Y
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: for loop JI pluseiwl Jof file 1,45 cas -4

o ¢ 0o 021,85 biug Calall J310s oz degazmn 9l pB)l de goo Lis OET131 -
t sy (end of file) eof dewl function JI pasuid

dblgd Jueg b 131 false 9 file Il blgd Juog 131 true dosd &=

ifstream input("fileName.txt");

while (!input.eof()) // Read data to the end of file
{

input >> variable; // Read data

}

data Jl STy Lo JJ Cals while loop J) Juzsl 7

Example: if we have a file (f1) that contain (1234567 89) read all
the data and display it in the console

ifstream input("f1l.txt");
int x;

while (!input.eof())
{

0 03y Juogs Lo dond (il glail 7

A 4

input >> x;
cout << x << " " << endl;

}
Output: 123456789
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— Problems with answers

- Write the code for the following questions:

1) write a program that display the first 10 natural numbers:

Output :
12345678910

2) write a program that takes the range [x, y] and print:

all numbers, all even number, all odd number, summation, average

between x and y
sample inputl:

Enter two numbers: 09

Sample input2:

Enter two numbers: -20 -15

Ayman Qarout

sample outputl:
0123456789
02468

13579

Sum =9

Avg =4.5

sample output2:
-20-19-18-17 -16-15
-20-18 -16
-19-17 -15

Sum =-35

Avg =-17.5
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3) write a program that read n numbers from user and find their sum
and average :

Sample test input : Output:
Entern:3 Sum =6
N1:1N2:2N3:3 Avg =2

4) write a program that display the multiplication table for given
number and range :

Sample test input : Output :
Enter your number : 5 5X1=5
Enter your range : 10

5X10=50

5) write a program that calculate the factorial of a given number:
Sample test input : Output :

Enter your number : 5 The factorial of 5 =120

6) write a program to check whether a given number is a 'Perfect’
number or not:

note: perfect number is divisor of n and the sum of divisors is equal n

divisor of 28 : 1, 2, 4, 7,14 sum of divisors : 28 then 28 is perfect

sample test input : output :

Enter your number : 56 divisorsis:12478 1428
Sum of divisors = 64

56 is not perfect
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7) write a program to check whether a number is Armstrong or not :
Example : 153 --> 13 + 53+ 33 = 153, then 153 is Armstrong

10 --> 13 + 03 = 1, then 10 is not Armstrong
Sample test input : Output :

Enter number : 153 153 is Armstrong number

8) Write a program to find the prime numbers within a range of numbers.

Note : A prime number is a number that is only divisible by itself & 1

Sample test input : Output :
input starting range : 1 the prime number between [1,10]:
Input ending of range : 10 12357

9) write a program to display the number in reverse order :

Sample test input : Output :
input a number : 12345 the number in reverse : 54321

10) write a program to display a string in reverse order :

Sample test input : Output :
input a string : Welcome String in reverse : emocleW

11) write program to check whether a number is a palindrome or not

Sample test inputl : Outputl :

input a number : 121 121 is a palindrome number
Sample test input2 : Output2 :

input a number : 432 432 is not a palindrome number
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12) write a program that count the letters ,spaces, numbers and
other characters of an input string :

Sample test input :
Enter a string : This is askMeAboutEng22 !

Output:

The number of alphabets : 19
The number of digits : 2

The number of spaces : 3

The number of characters : 1

13) write a program that print all ASCII character with their values :

Sample test input : Output :
input the starting value : 65 65 --> A

Input the ending value : 75 ... ...

14) write a program the find the frequency of each digit :

Sample test input : Output :
Input any number: 1242443 the freqof1:1

The freq of 2: 2
The freqof 3: 1
The freqof4:3
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15) write a program that ask the user to enter number and find the
sum of these numbers, if user enter a negative number then skip

if user enter character then stop

Sample test input :
Enter number: 1
Enter number: 2
Enter number : -3

Enter number: a

16) Write a program to print following :

i) kK ok Kok
% % % % k %

%k %k %k %k %k k
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ii) *
%k k
%k %k k

* %k %k Xk

%k k
% % %k %k *k

* % %k

iii)

output:

the sumis: 3

%k %k
* %k 3k

* %k %k %k
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