Iteration
Iteration means repetition. This is the loop construct. In programming in general, there 

are two types of loops: test-before and test-after. In C++, the test-before loop is 

implemented by the "while loop" and the "for loop". The test after is implemented by the "do - while" loop.

 Iterative constructs

As mentioned before, there are three iterative constructs in C++. We shall study two of them, the while loop and the do while loop

The "while" Loop

The while loop has the form:

while (this evaluates to true)                  test expression

 {

                                                                loop body

       perform these statements

}

The area between the two braces forms the "loop body".

The flow of control enters the construct and the test expression is evaluated. If it evaluates to true, then the loop body is performed. When the loop body has finished performing, the test expression is evaluated again. This continues until the test expression evaluates to false.

The loop body should contain some mechanism that will eventually cause the test expression to evaluate to false. If there is no such mechanism, then the loop will continue executing forever. This is known as an infinite loop.

Observe this snippet of code:


This loop will keep looping forever because the value of num starts at 0 and retains that value. Therefore, on each iteration of the loop, the test condition will evaluate to true.

In the next bit of code, however, we have corrected that problem. In the loop body, we have the statement:

                                   num = num + 1;

This has the effect of increasing the value of num by 1 on each iteration. Eventually, num will reach the value of 10 and the test expression (num < 10) will evaluate to false.                           


The "do - while" loop
The "do - while" construct has the form:

do

   {

      These statements 

   }while (this evaluate to true);                            test expression

Yow will observe that this construct looks remarkably like an upside-down while construct. Indeed, that is exactly what it is. The major difference between the two constructs is that the "while"  construct is a test-before loop and the "do - while" is a test-after. 

What does this mean? In the "while" construct, before the loop body is performed for the first time, the test expression is evaluated. If this evaluation results in false, the loop body will never be performed. 

In the following snippet of code, num is initialized to 20. Therefore, the initial evaluation of the test expression results in false (20 is NOT less than 10). Therefore, the loop body is never executed.


In the following snippet, we have essentially the same code but this time configured as a "do - while" loop:


We see that the first time the "flow of control" encounters the construct, the loop body is executed. After the first execution of the body, the test expression is evaluated. 

In other words, the body of a "while" construct may not execute at all but the body of a do - while construct must execute at least once.

int num = 0





while (num < 10)


 {


     cout << "\nThe number is " << num;





}





int num = 0





while (num < 10)


 {


     cout << "\nThe number is " << num;





      num = num + 1;


}





int num = 20;





while (num < 10)


 {


     cout << "\nThe number is " << num;





      num = num + 1;


}





int num = 20;





do


{


     cout << "\nThe number is " << num;





      num = num + 1;


} while (num < 10);











