Lecture 6: The While Loop
Loops

· Loops are constructs that allow us to execute a sequence of statements repeatedly.

· There are two basic types of loops: the while loop and the for loop.

The while loop

· General form:

while expression


Statement 1


Statement 2

Block


…

end

· If the expression is true (non-zero), the code block will be executed.  Once Matlab gets to the end statement, it returns to the expression.  If the expression is true, then the code block will be repeated again.
· This is repeated until the expression is false.  In that case, Matlab skips the code block and executes the first statement after the end.

· Examples:

1.) Another reciprocal.m
num = input(‘Please give me a number. (Enter 0 to quit). ’);

while num ~= 0


recip = 1 / num;


disp([‘The reciprocal of ’, num2str(num), ‘ is ’, num2str(recip), ‘.’]);
num = input(‘Please give me a number. (Enter 0 to quit). ’);

end
- This program will repeatedly ask the user for a number and print out its reciprocal.  If at any time the user inputs a value of zero, the while expression will become false, so Matlab will drop out of the loop.
- Note that the variable num is referenced in the while expression, and that we change num in the body of the loop.  When we set up a loop, it is important to make sure that the loop will eventually end.  If we don’t do this, our program could end up in an infinite loop, like the example below. 
2.) An infinite loop
num = input(‘Please give me a number. ’);

while num >= 0


disp(‘If you are reading this, you’ll probably see it more than once.’);

end

- If the user enters a positive number, the while loop will never stop.  The Control C command kills any process in Matlab, so this will stop infinite loops like this one

- The problem with this loop is that there is nothing within the loop that changes the control expression.
choice = input(‘Would you like to play a game? (Y/N)  ’, ‘s’);

while choice == ‘y’ | choice == ‘Y’


%


% game code goes here


…


choice = input(‘Would you like to play again? (Y/N)  ’, ‘s’);

end

disp(‘Thanks for playing! Come again!’);

- This is the skeleton of a game program that asks the user if she wants to play again each time she finishes a game.

3.) Counting
- Sometimes we may want to count the number of times that we run our loop (iterations).  We can do this as follows:

count = 0;

while expression


% code block


count = count + 1;

end

- After Matlab is out of the while loop, the value stored in count will be the number of times the code in the while loop was executed.

- This is a new type of assignment statement.  It says, “Take the old value in count, add 1 to it, then store that new value in count, replacing the old value.”

