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Lectures Notes: Handout 5 | Dr. Ghriga 

Repetition Statements 

Computing Concept: a loop is a control structure that causes a statement or block of 
statements to repeat. C++ has three looping control structures: the for loop, the while loop, and 
the do-while loop. 

The for Loops 

As we have seen in class, the for loops are C++ constructs that allow us to execute a statement or 
a block of statements a number of times. Here is a basic example of a for loop: 

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

 

The above for loop prints "Hello", one per line, five times. The first line of output is produced 
when variable i is 0 (initial value), the second when i is 1, the third when i is 2, the fourth when i 
is 3, and the fifth when i is 4.  

Notice that i is incremented by 1 at each iteration of the loop. The test expression of the for loop 
is (i < 5) which is evaluated and tested before the execution of the body of the loop. Notice that 
when i becomes 5, the condition (i < 5) becomes false and the loop terminates.  

The typical form of a for loop is: 

for (expression1; expression2; expression3) 
 statement; 
 

or (if the number of repeated statements is more than 1) 

for (expression1; expression2; expression3) 
{ 
 statement1; 
 statement2; 
             // more statements here as needed 
} 

 

 



The header of the loop consists of three parts: 

• expression1 (Initialization): This sets a control variable to an initial value. This variable 
will control the number of times that the body of the loop is executed. 

• expression2 (Test): Normally, this consists of a comparison of the control variable to a 
value limit. The body of the loop will execute while this condition is true. 

• expression3 (Update): This part normally consists of an update statement of the control 
variable. In for loops that count up, this part increments the control variable by some 
value; in for loops that count down, this part decrements the control variable by some 
value. 

for Loops that Count Up 

The following code segment displays a table showing the numbers 1 through 10 and their 
squares. 

cout << “Number  Number Squared” << endl 
cout << “------------------------------------------” << endl; 
for (int i = 1; i <= 10; i++) 
 cout << i << “\t\t” << (i * i) << endl; 

 

for Loops that Count Down 

The following code segment is a loop that counts backward from 10 to 0: 

for (int i = 10; i  >= 0; i--) 
 cout < i << endl; 
 

for Loops that Count by Factors Other Than 1 

The code segment below displays even numbers 0 through 10: 

for (int i = 0; i  <= 10; i+=2) 
 cout < i << endl; 
 

The while Loops 

The while loop has two important parts: 
• An expression that is test for a true of false value, and  
• A statement or block of statements that is repeated as long as the expression is true. 

 



The general format for a while loop is as follows: 

while (condition) 
statement; 

or 

while (condition) 
{ 
 statement1; 
 statement2; 
 // place as many statement here as necessary 
} 

 

How does it work? The condition expression is tested, and if it is true, the body of the loop 
(which is statement or a block of statements as noted above) is executed. Then, the condition is 
tested again. If it is still true, the body of the loop is executed again. This is repeated until the 
condition is false. 

 
#include <iostream> 
using namespace std; 
int main() 
{ 
  int number = 1; 
 while (number <= 5) 
 { 
  cout << "Hello" << endl; 
  number++; 
    } 
 cout << "That is all!" << endl; 
    return 0; 
} 

The program output is: 
Hello… 
Hello… 
Hello… 
Hello… 
Hello… 
That is all! 



Each execution of a loop is known as an iteration. This loop will perform five iterations before 
the condition (number <= 5) is found to be false (when number is 6), causing the loop to 
terminate. The program then resumes execution at the statement immediately following the loop. 
 
while is a Pretest Loop 
 
The while loop tests its condition before each iteration. Consider the following program: 
 

#include <iostream> 
using namespace std; 
int main() 
{ 
  int number = 6; 
 while (number <= 5) 
 { 
  cout << "Hello" << endl; 
  number++; 
 } 
 cout << "That is all!" << endl; 
    return 0; 
} 

 
In this program, the body of the loop is never executed because condition (number <= 5) is false 
from the start. The program output is: 

That is all! 
 
Infinite Loops 
 
If a loop does not have a way of stopping, it is called an infinite loop. Infinite loops keep 
repeating until the program is terminated (using CTRL-D or through the Task Manager on 
Windows, for example). Here is an example: 
 

 
 
 
 
 
 
 



#include <iostream> 
using namespace std; 
int main() 
{ 
  int number = 1; 
 while (number <= 5) 
 { 
  cout << "Hello" << endl; 
            } 
 cout << "That is all!" << endl; 
    return 0; 
} 
  

This is an infinite loop because it does not contain a statement that changes the value of the 
number variable. Each time the condition (number <= 5) is tested, number will contain the value 
1 which makes the loop condition true. 
 
It is also possible to create an infinite loop by placing accidently a semicolon after the first line 
of the while loops as in this this example: 

int number = 6;    
while (number <= 5);  // This is an ERROR causing an infinite loop 
{ 
 cout << “Hello…” << endl; 
 number++; 
} 

The do-while Loops 

The do-while loop is a post test loop, which means its expression is tested after each iteration. 
The do-while loop looks similar to while loop turned upside down. Its format is as follows: 

do  
 statement; 
while (condition); 

or 
do  
{ 
 statement1; 
 statement2; 
 // place as many statement here as necessary 
} while (condition); 



Notice that the braces may be omitted if the body of the loop consists of one statement.  The do-
while loops test the condition after each iteration. For example, in the following while loop the 
cout statement will not execute at all: 
 
 int x = 1; 
 while ( x < 0) 
    cout << x << endl; 
 
But the cout statement in the following do-while loop will execute once because the do-while 
loop does not evaluate the condition (x < 0) until the end of the first iteration. 

 
int x = 1; 
do 
 cout << x << endl; 
while ( x < 0); 
 

  You should use the do-while loop when you want to make sure that the loop executes at least 
once. For example, the following program computes and displays the average of a set of test 
scores before asking if the user wants to repeat the process with another set of scores. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



#include <iostream> 
using namespace std; 
int main() 
{ 
  double score1, score2, score3;   // 3 test scores 
 double average;  // will hold average test scores 
     char again;  // loop again Y or N 
 
  do 
 { 
              // get 3 scores 
             cout << "Enter 3 scores and I will average them for you:" << endl; 
                cin >> score1 >> score2 >> score3; 
 
                // calculate and print the average 
                average = (score1 + score2 + score3) / 3; 
        cout << "The average is: " << average << endl; 
 
     // does the user want to average another set of scores? 
               cout << "Do you want to average another set? [Y/N]: "; 
               cin >> again; 
 } 
 while (again == 'Y' || again == 'y'); 
 cout << "Goodbye. Exiting now ..." << endl; 
            return 0; 
} 

 
 

 

 

 

 

 

 



The switch Statements (Decision Making) 

Computing Concept: the switch statement is a special decision control construct that lets the 
value of a variable or expression determine where the program will branch too. 

The format for the switch statement: 

 

switch (IntegerExpression) 
{  
 case ConstantExpression1: // place one or more statements here 
                                                 break; 

case ConstantExpression2: // place one or more statements here 
                                                 break; 
 case ConstantExpression3: // place one or more statements here 
                                                 break; 
             // case statements may be repeated as many times 
 // as necessary 
 
 default :    // place one or more statements here                                    
}  

 
The first line starts with the keyword switch, followed by an integer expression inside 
parentheses. This can be either of the following: 

• A variable of any of the integer data types, including char 
• An expression whose value is any of the integer data types  

This is followed by a block of several case statements; see the format. After the word case is a 
constant expression (which must be of type int or char), followed by a colon. The constant 
expression can be either an integer or char literal or an integer or char named constant.  
 

The case statement marks the beginning of a section of statements. These statements are 
executed if the value of the switch expression matches the value of the case expression. The 
group of statements for each case is ended by a break statement, which will cause the program 
execution to leave the switch statement. 

A default section comes after all the case statements. This section is branched to if none of the 
case expressions match the switch expression. Although it is optional, it is recommended that 
you include the default section as the fallback section.   

WARNING: The expression of each case statement in the block must be unique. 



// The program demonstrates the use of the switch statement. 
#include <iostream> 
using namespace std; 
 
int main() 
{ 
    char selection; 
 
    cout << "Enter A, B, or C: "; 
    cin >> selection; 
 
    switch (selection) 
    { 
        case 'A': cout << "You entered A" << endl; 
                        break; 
        case 'B': cout << "You entered B" << endl; 
                        break; 
        case 'C': cout << "You entered C" << endl; 
                        break; 
        default : cout << "You did not enter A, B or C!" << endl; 
    } 
    return 0; 
} 

 
Suppose that we would like to be flexible in accepting lowercase ‘a’, ‘b’, and ‘c’ as acceptable 
selections when the user is prompted to make a selection ‘A’, ‘B’, or ‘C’. The previous program 
is modified as follows: 
 

 
#include <iostream> 
using namespace std; 
 
int main() 
{ 
    char selection; 
 
    cout << "Enter A, B, C: "; 
    cin >> selection; 



 
    switch (selection) 
    { 
        case 'a': 
        case 'A': cout << "You entered A" << endl; 
                        break; 
        case 'b': 
        case 'B': cout << "You entered B" << endl; 
                       break; 
        case 'c': 
        case 'C': cout << "You entered C" << endl; 
                       break; 
        default : cout << "You did not enter a, A, b, B, c or C!" << endl; 
    } 
    return 0; 
} 

 
Deciding Which Loop to Use 
 
Computing Concept: Although most repetitive algorithms can be written with any of the three 
types of loops, each works best in different situations. 
 
Each of the C++ three loops is ideal to use in different situations. The appropriateness of the 
selection will result in improved code readability and maintainability.  
 
The for loops: The for loop is a pretest loop with expressions for initializing, testing and 
updating a counter variable. The for loop is ideal in situations where the exact number of 
iterations is known. Array and string processing are a good applications of the for loop. 
 
The while loops: The while loop is a pretest loop. It is ideal in situations where you do not know 
the number of iterations beforehand and where you do not want to loop if the test condition is 
false from the beginning. Validating input data and reading lists of data terminated by a special 
value are good applications of the while loop. 
 
The do-while loops: The do-while loop is a post test loop. It is ideal in situations where you 
always want the loop to iterate at least once. The do-while loop is a good choice for repeating a 
menu or asking the user if they want to repeat a set of actions. 
 
 



Loop Applications 
 
The following applications illustrate the use of the three types of loops. In the first application, 
we illustrate the use of for loops. You put an initial investment of $10, 000 into a bank account 
that earns 5% interest per year. The application computes and displays the account balance at the 
end of each of an investment period of 10 years. In the second application, you have been asked 
a different investment question assuming the same %5 interest rate per year: How many years 
does it take for the account balance to reach the investment goal of $20,000 for an initial user-
specified investment amount. Finally, the third application illustrates the use of do-while loops 
with menus. 
 
 
Using for loops 
 

/* 
   Program Purpose: Initial Investment: $10,000. 
   Interest Rate: 5%. Display the investment balance 
   at the end of each year of an investment period of 
   10 years. 
*/ 
 
#include <iostream> 
#include <iomanip> 
 
using namespace std; 
 
int main() 
{ 
     double initial_investment = 10000; 
     const double interest_rate = 0.05; 
     const int investment_years = 10; 
     double balance = initial_investment; // initial balance 
 
     cout << "Year" << "\t\t" << "Investment Balance" << endl; 
     cout << fixed << showpoint << setprecision (2); 
 
     for (int i = 0; i < investment_years; i++) 
     { 
         balance += balance * interest_rate; 



         cout << "Year " << i+1 << "\t\t" << balance << endl; 
 
     } 
     return 0; 
} 

 
 
 
Using while loops 

 
/*  
   Program Purpose: Investment target: $20,000. 
   Interest Rate: 5%. Given an amount by a user, 
   the program computes the number of years to reach 
   the investment target. 
*/ 
 
#include <iostream> 
using namespace std; 
int main() 
{ 
     double amount; 
     const double target = 20000; 
     const double interest_rate = 0.05; 
     double new_amount; 
     int years = 0; 
 
     cout << "Enter investment amount: " << endl; 
     cin >> amount; 
 
     // validate the investment amount 
     while (amount <= 0) 
     { 
         cout << "Enter an investment amount > 0.0" << endl; 
         cin >> amount; 
     } 
     new_amount = amount; 
     while(new_amount < target) 



     { 
         new_amount += new_amount * interest_rate; 
         years++; 
     } 
     cout << "The number of years to reach $20,000 from your initial investment of $"; 
     cout << amount << " is: "; 
     cout << years << endl; 
     return 0; 
} 

 
 
Using do-while loops with Menus 
 

 /*  
Program Purpose: The menu-driven Gym Club membership program computes and 
displays the monthly charges based on the menu choices (Standard Adult 
Membership, Child Membership, Senior Citizen Membership) selected by the user. 
The program repeats these actions until the user selects menu choice 4 to quit the 
program.  
 */ 
#include <iostream> 
#include <iomanip> 
using namespace std; 
 
int main() 
{ 
    // define constants for monthly club membership rates 
    const double ADULT_RATE = 50.00; 
    const double CHILD_RATE = 20.00; 
    const double SENIOR_RATE = 30.00; 
 
    int choice; // Menu choice 
    int months; // Number of months 
    double charges; // Monthly charges 
 
    // display menu and get a valid selection 
    do 
    { 



        cout << "------------------------" << endl; 
        cout << "Gym Club Membership Menu" << endl; 
        cout << "------------------------" << endl; 
        cout << "1. Standard Adult Membership" << endl; 
        cout << "2. Child Membership" << endl; 
        cout << "3. Senior Citizen Membership" << endl; 
        cout << "4. Quit the Program" << endl; 
 
        cout << "Enter your choice: "; 
        cin >> choice; 
 
        // validate menu selection 
        while( choice < 1 || choice > 4) 
        { 
            cout << "\nTry again. Enter 1, 2, 3, or 4: "; 
            cin >> choice; 
        } 
        // process the user's selection 
        if (choice != 4) 
        { 
            do 
            { 
                cout << "How many months would you like?" ; 
                cin >> months; 
            } while (months < 0); 
 
            // compute charges 
            switch (choice) 
            { 
                case 1: charges = months * ADULT_RATE; 
                        break; 
                case 2: charges = months * CHILD_RATE; 
                        break; 
                case 3: charges = months * SENIOR_RATE; 
                        break; 
                default:; 
            } 
 



            // display monthly charges 
 
        cout << fixed  << showpoint << setprecision(2); 
        cout << "The total charges are $" << charges << endl; 
        } 
    } while (choice != 4); // loop again if the user did not select 4 to quit 
 

             return 0; 
} 


