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Summary

The “while” loop

Flow chart
= A program
= Continue statement
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“do-while” loop

Flow chart

= A program




Loop

= A statement or set of statement that is executed repeatedly is called loop. The
statement(s) in a loop are executed for a specified number of times or until some
given condition remain true.

= |n C++ there are three kind of loop statements these are:
= The while loop

= The do-while loop

= The for loop




Flowchart of while Loop
Check the Condition first If frue, execute the loop
body; else terminate the loop body

L Condition .

l true
" while loop body

l Loop Terminates




The while loop
= |t is conditional loop statement. It used to execute a statement or set of statements
as long as the given condition is remain true.

The syntax of the while loop is :

while (condition)
statement ;

Where
Condition: it consists of relational expression. If it is frue, the statement given in the
while loop is executed.

Statement: it represents the body of the loop the compound statements or a set of
statements are written in braces. { }.




The while loop
while (condition)
stafement ;
= When the while loop statement is executed, the computer first evaluates the given

condition. If the given condition is true , the statement in the body of the while
executed.

= The body of the loop must contain a statement so that the condition on the loop
becomes false during the execution of the loop body.

= |f the condifion of the loop never becomes false, the loop never ends. It becomes
an infinite loop.




K ChUsers\Admin\Desktop\cinprog\main.ex

#include <iostream>
#include <string>
uslilng namespace std;

int main () {
int 1 = 0;
while (true) ({
cout << i << "\n";
1++;

=

return O;

= |




# include <iostream> B | C\Users\Admin\Desktop\cinprog\main.exe

#include <string> i is now

15 now

u51ng namespace Std; :@nw
15 now

1 15 now

Process returned 0 (0x0) execution time : 0.046 s
{ Press any key to continue.

int main ()
int 1 = 0
while (1<5) {
cout << "1 1s now " <<1 <<endl;
1++;

return 0O;




The while loop
# 1NncC l Ude < 10OS t re am> K CAUsers\Admin\Desktop\cinprog\main.exe

#include <string> iis now 4

using namespace Std; Process returned 0 (0x0) execution time : 0.048 s
Press any key to continue.

int main() {
int 1 = 4;
while (i1<5) {
cout << "1 1s now " <<K1 <<endl;
1++;

return 0O;




The while loop
# l nclude < l ostream> B | C\Users\Admin\Desktop\cinprog\main.exe

#include <string>
usling namespace std;

—
o=

is now :
is now :
is now :
is now :
is now :
is now :
is now :
is now :
is now :
is now :

1+

int main ()

{

2 333 333333
Sl L Y 2 T

int n :]_O; Process returned 0 (0x0) execution time : 0.047 s
. Press any key to continue.
while (n!=0) {

cout <<"n 1is now : "<<n <<endl;
n =n—1;

el

return 0O;

1




The while loop
# l nclude < l ostream> B | C\Users\Admin\Desktop\cinprog\main.exe

#include <string>
usling namespace std;

—
o=

is now :
is now :
is now :
is now :
is now :
is now :
is now :
is now :
is now :
is now :

1+

int main ()

{

2 333 333333
Sl L Y 2 T

int n :]_O; Process returned 0 (0x0) execution time : 0.047 s
. Press any key to continue.
while (n!=0) {

cout <<"n 1is now : "<<n <<endl;
n =n—1;

el

return 0O;

1




The whileloop
This program works fine it a positive number Is entered, but in case of a nonpositive
number, the while loop keeps execution for an unlimited number of fimes, and that’s

the default behavior of the loop.

#1include Output

using namespace std;
Enter a positive number: 1
int main() {
int number;
cout << "Enter a positive number: “;
cin >> number;

while (number <=0) {
cout << "Invalid input. Please enter
cin >>number;
cout << "You entered: " << number <<

}

return




The whileloop
From the picture below, it is quite clear that the while loop will only terminate if we
enter a positive number, otherwise, it will keep executing.......

#1include Output

using namespace std;
Enter a positive number: 0

) ) Invalid input. Please enter a positive number:
int main() { 0

int number; You entered: 0
cout << "Enter a positive number: “; Invalid input. positive

cin >> number; 0
You entered: 0

, Invalid input. Please enter a positive number:
while (number <=0) { 0

cout << "Invalid input. Please enter a positive number: "<<endl; § vou entered: 0
cin >>number; Invalid input. Please enter a positive number:

0
You entered: 0

cout << "You entered: << number << endl;

Invalid input. Please enter a positive number:
0
return O; You entered: 0
Invalid input. positive
0
You entered: 0
Invalid input. Please enter a positive number:




The while loop allows only three attempts or terminates it by entering a positive number

#include <iostream>

using namespace std; B | C\Users\Admin\Desktop\while_loop\main.exe

Enter a positive number: 0

Invalid input. Please enter a positive number:
Invalid input. Please enter a positive number:
Warning: You have only 1 attempt left!

Invalid input. Please enter a positive number:
cout << "Enter a positive number: "; Limit exceeded. The limit is 3 attempts.

cin >> number;

Jint maini() {
int number;
int limit = 3;
int limit count = 0;

) o Process returned 0 (0x0) execution time : 10.
?hlle (number <=0) Press any key to continue.

if (limit count < limit)

cout << "Invalid input. Please enter a positive number: "

cin > number; | We have seen in the previous

limit count++;

example that the while loop

TE (i _comns = 2 keeps executing utill we enter to

} cout << "Warning: You have only 1 attempt left!" << endl; C]r1§/ F)C)SiTi\/EB FWLJFTWk)EBF TC) f(]lSify/ TFWEB

lse given condition. In this program,

| cout << "Limit exceeded. The limit is " << limit << " attempts." << endl; \A/EB f\(]\/EB FTWC](jGB S()FT163 CZF]C]F\QJEBS

to only allow three 3 attempts,

| with out entering any positive
|:{.f (number > 0) ﬂumbel’

cout << "You entered: " << number << endl;

}

}

return 0;




The while loop to validate Username and Password.

#include <iostream> B | C\Users\Admin\Desktop\NamePassword\main.exe
#include <string>
using namespace =std;

hter your username: abasyn
nter your password: abasyn@l123
int main() { ongrats!!! Access granted.

Process returned 0 (0x0) execution time : 11.365 s

while (true) { .
Press any key to continue.

cout << "Enter your username: ";
string name="ghasvn";

string u_name; This  program is technically
getline (cin, u_name); correct, but there is no restriction

if (u_name != name) ! on how many fimes a user can

cout << "No, this is not you." << endl;

continue; try to log in. refer to the next
slides to learn how to restrict @

}

cout << "Enter your password: ";

string password ="abasyn€123"; user for few attempts.
string u password;

getline (cin, u password);

if (u password == password) {
cout << "Congrats!!! Access granted." << endl;
break;
I else {
cout << "Incorrect ysername or password. Try again." << endl;

return 0;




The while loop to validate Username and Password.

#1nclude <lostream> B | C\Users\Admin\Desktop\NamePassword\main.exe
#include <string>
using namespace std; Introduce yourself please:
Enter your username: abasyn
Jint main() { Enter your passuword: abasyn@123
int limit = 3; Congratst!!! Access granted.
int count limit = 0O;

Process returned 0 (0x0) execution time : 11.056 s

hile (t { '
while (true) { Press any key to continue.

if (count limit == limit) {
cout << "You hawve reached the maximum number of attempts. Access denied." << endl;
break;

) This program is technically ok, if

cout << "Introduce yourself please: " << endl;

cout << "Enter your WseERAES: " but Iinstead of assigning the

string username;

getline (cin, username); username “Obosyn” Clﬂd

if (username != "ghasvn") |

}

cout << "No, this is not you." << endl;

count limit++;
continue;

}
cout << "Enter your password: ";

string password;
getline (ein, password);

if (password == "ghasyn@l123™) |

cout << "Congrats!!! RAccess granted." << endl;

break;
} else |

cout << "Incorrect password. Try again." << endl;

count limit++;

return 0;

password to variables, we have 1
assign the values manually,
which Is not good practice
(hardcoded) Refer to a lecture
on why we need variables.




The while loop to validate Username and Password

$#include <liostream> B | C\Users\Admin\Desktop\NamePassword\main.exe

#include <string> Introduce yourself please:
using namespace std; Enter your username: ABASYN
No, this is not you.

. . . Introduce yourself please:
—Jint main []I. Enter gourgusername? Abasyn
int limit = 3; No, this is not you.
int count limit = 0; Introduce yourself please:
- Enter your username: ABASYn
] ) No, this is not you.
while (true) | You have reached the maximum number of 3 attempts. Access denied.

if (count limit == limit)

cout << "You have reached the maximum number of attempts. BAccess denied." << e [QECESEECITIGICEENEEE)
break: Press any key to continue.

execution time : 23.158 s

}

cout << "Introduce yourself please: " << endl;
cout << "Enter your Jsername: ";
string name="ghasyn":

string u name;
getline(cin, u name);

if (u name != name) .
cout << "No, this is not you." << endl; B CAUsers\Admin\Desktop\MamePasswordymain.exe

count_limit++; Introduce yourself please:

continue; Enter your username: abasyn
Enter your password: abasyn@l23
Congrats!!! Access granted.

mn

cout << "Enter your password: ";
string password ="gbasyn@123"; Process returned 0 (0x0) execution time : 9.785 s

;;ii?geTEEissioggéswordj' Press any key to continue.

if (u password == password)
cout << "Congrats!!! RAccess granted." << endl;
break;

} else
cout << "Incorrect password. Try again." << endl;
count limit++;




Continue How does it work ?7??

= The continue statement skips the rest of
. the code in the current iteration of the
it (u_name != name) { loop and immediately moves to
cout << "NO, This IS not you." << endl; the next iteration.

count_limit++; = |t does not exit the loop; it just skips the
continue: remaining code for the current
iteration and re-evaluates the loop

condition to start the next iteration.

cout << "Enter your password: ;" The if statement checks if u_name is

not equal to name.

= |f the condifion is true (u_name |=
name), the code inside the if block
IS executed.

string password ="abasyn@123";
string u_password;
getline(cin, u_password);

= confinue; is executed, which skips the
rest of the code in the current iteration
of the loop.




Boolean Datatype

= The boolean data type in C++ is used to store true/false values. It's

represented by the bool keyword and can only take two possible values:
= frue (whichis internally represented as 1)
= false (which is internally represented as 0)

#include <iostream> B | C\Users\Admin\Desktop\boolean\bin\Debug\boolean.exe

You are neither in islamabad nor a student
using namespace =std;

Process returned 0 (0x0) execution time : 0.014 s
int main() Press any key to continue.

boel is in islamabad = false;
boel is student =false ;
if (is in islamabad && is student) {
cout <<"Your are living in lslamabad and living in jslamabad "<<endl;

}
else if (is in islamabad && ! 1s student) {

cout <<"You are in islamabad but you are not student"<<endl;
}

else if (!is in islamabad && 1s student) {
cout <<"you are not in islamabad but you are student"<<endl;
}

elze |
cout <<"You are neither in 1slamabad nor a student"<<endl;

}

return (;




Guessing game.

include <iostream>
using namespace =std;

int maini()

string mySecret "Moon™;
int guess count = 0O;
string guess:;

int guess limit = 3;

bool cut of guess false:

while (guess != mySecret && !out of guess)
if (guess count < guess limit)
cout << "Guess my secret: ";
cin >> guess;

guess count++;
if (guess count ==Z)

cout <<"Last warning"<<endl;
¥
¥

else
out of guess = true:;

}

if (out of guess)

cout << "Nah, it is not ! §"
} el=se |

cout << "Yeah !!! wyou got it

}

| Ch\Users\Admin\Desktop\guessinggame\main.exe

uess my secret: moon
uess my secret: star
ast warning

uess my secret: nature
ah, it is not !!!

Process returned 0 (0x0) execution time
Press any key to continue.

| ChUsers\Admin\Desktop\guessinggame\main.exe
uess my secret: Moon
eah '!'! you got it

Process returned 0 (0x0) execution time
Press any key to continhue.

24.513 s

3.464 s




Flowchart of do while Loop

Execute the loop body, then check the
condition. If it is true, loop through the loop
body; otherwise, terminate the loop body.

do...while Loop Body

Test
Condition

Loop Terminates




The do while loop
= The do-while loop is also a conditional statement. It is like a while loop, but this loop
condition is tested after executing the loop body.

The syntax is :

do

{

Statement ;
While (condition);

do—> The keyword do indicates the starting of the do-while loop.
The statement - enclosed in braces { } represents the body of the loop.

Condition = It is the condition that must remain true for the execution of the loop
pbody.




#include

using namespace std;

int main() {
int i = 1; The Condition is frue (i<=5), and the
do { program executed successfully

{:D u t "“: < i .:::: < |
++1;
¥

while (1 <=

return




#include
using namespace std;
int main() {

int 1 =

do {

cout << 1 << " ":

++1 ;
}

while (1 <=

return

Although 1 =10 and the given
condition is (i<=5), in this case, the

conditfion is false because i >5, but
the loop body gets executed.




i )C
#include
using namespace std;

Al

Enter student name
Ali
Enter address
Islamabad

int main() {

int marks : Enter Obtained marks
char name[15], address [15]. op; 800
do { student record is:
Ali Islamabad 800
cout <<"Enter student name"<<endl pore record [Y;Hﬂ
E;Ei:m - ddress"<<endl A good example of do-while loop as
Cin>> address: can be seen in the program. That loop
ST T e T ] e e will start executing if we enter 'y’ or Y’,
cins>marks: but since we know that the do-while
cout<<”student record is: "<<endl: once execute before checking the
cout <<name <<"\t" <<address<<" <<marks<<endl; condition. So it executes the "do” part
cout <<"more record [Y/N]"<<endl: before checking the while part, which is
cin >>op: a condition for executing. In this case,
! the while loop starts execution if we
while (op =="y' || op =="Y"): supply/enter 'y’ or 'Y'. After completing
cout <<"0k": the first execution again it will need an
input (‘y' or 'Y’).
Feturn




$include <iostream>

using namespace std;

Jint main() {
int number;
int factorial = 1; Factorial of 4 is 24
cout << "Enter a positive integer: ";
cin >> number: Process returned 0 (0x0) execution time
if (number < 0) { Press any key to continue.
cout << "Factorial is not defined for negative numbers." << endl;
I else

int 1 = number;

while (i > 1)

factorial *= i;

i--;
cout <<factorial<<endl:;

}

cout << "Factorial of " << number << ™ is " << factorial << endl;

return (O;




Assignment # 2
Deadline next Wednesday

Write a program to calculate the electricity bill. The rates of

the electricity per unit are as follows:

= |f the unit consumed is less than or equal to 200, the cost is
Rs 65/per unit.

= |f the units consumed are more than 200, the cost is Rs
/5/per unit. and a surcharge of 5% of the bill is added.




