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while 
Loops



The following program, which was
 originally
 
presented in an earlier set of lecture notes
 on the 
increment
 operator
, uses a while loop to 
repetitively evaluate an 
expression
 and display the result
.
  This set of lecture notes 
discusses 
the 
while
 loop in more detail.




//==========Begin program Incrmnt1.cpp

#include <iostream.h>

#include <iomanip.h>

#define OFFSET 3.52

#define FACTOR 0.654

main()

{

  float Result;

  int Count;

  cout <<"Count  Result \n"; //display column headers

  Count = 2.0;		     //initialize the counter




  while (++Count < 19)		//start the while loop


	{

		Result = FACTOR*Count+OFFSET;

		cout << setw(5) << Count << ' '

		     << setw(7) << setprecision(4) << Result << " units\n";

	}//end while



  cout <<"Have a good day.\n";

  return 0;

}

//==========End program




The output from this program is shown below.




Count  Result 

    3   5.482 units

    4   6.136 units

    5    6.79 units

    6   7.444 units

    7   8.098 units

    8   8.752 units

    9   9.406 units

   10   10.06 units

   11  10.714 units

   12  11.368 units

   13  12.022 units

   14  12.676 units

   15   13.33 units

   16  13.984 units

   17  14.638 units

   18  15.292 units

Have a good day.





While the syntax is different
 from Pascal
, the use of the while construct should be 
familiar
 to you from your 
Pascal
 training.  Therefore, this
 discussion will be very brief.



When the program first reaches the while statement, it 
checks
 to see if the 
condition
 within the parenthesis is 
true
.  In this case, the expression is





while (++Count < 19)		//start the while loop





The < symbol means "less than."  The variable 
Count
 was previously set to 2
.  Therefore, the condition is 
true
 the first time
 that it is tested.




When
 the tested 
condition
 is 
true
 in a while loop, the program proceeds to the
 
nex
t
 clause
.  The 
next 
clause can be a 
compound statement
.
 
If the condition is 
not true
, the program 
skips
 the 
next clause or 
compound
 statement
.  
In this case, the 
conditional clause is followed by 
a 
compound statement
 as shown below.  






(
Don’t be concerned about the various terms in the cout statement
 
other than
 
Count
 and
 
Result
.  They are there for 
formatting
 the output, a 
topic 
which is discussed in a separate set of lecture notes.
)





	{

		
Result
 = FACTOR*Count+OFFSET;

		cout << setw(5) << 
Count
 << ' '

		     << setw(7) << setprecision(4) << 
Result
 << " units\n";

	}//end while





All
 of the 
statements
 within the 
compound
 statement are 
executed
 before
 the test is 
repeated
.  These statements perform 
three
 operations:




Calculate
 a value for the variable 
Result
.


Print
 a formatted line of text
 with embedded values for 
Count
 and 
Result
.



Increment
 the variable 
Count
 by one.





(Note that the third operation is actually 
embedded
 in the 
conditional
 clause of
 the 
while
 statement as 
++Count
.
  However, it would typically be another statement in an older programming style such as P
ascal.
)





The 
operation which 
increments
 the 
control 
variable
 
Count
 
causes t
he loop to eventually terminate and
 is critical.  In this case, 
if
 the variable 
Count
 
is 
not incremented
, the condition will 
continue to be true
 and the loop will (theoretically) never terminate.  This condition is commonly referred to as an infinite loop.




After
 the individual statements in the 
compound statement
 have been 
executed
, the program 
returns
 to the while portion to 
test the condition again
.  This process continues until the test is 
no longer true
.
 When 
Count
 
reaches a value of 19
,
 the 
loop terminates
 and 
control
 is passed to the statement following the while statement.  





Note that 
technically 
the while statement 
includes everything
 from the word 
while
 to the terminating brace ( } ) of the compound statement.  The statement immediately following the while compound statement is 





cout <<"Have a good day.\n";





-end-
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