Lecture 7: The For Loop
The for loop

· General form:

For index = expr


Statement 1


Statement 2

Body


…

end

· index is the loop index , and expr is the loop control expression.

· This body of the loop is executed a specified number of times.

· expr has the vector form:

first : increment : last

This uses colon notation, which we will discuss later.

· Example: Averaging
N = input(‘How many values do you want to average? ’);
total = 0;

for index = 1:N

num = input(‘Give me a value. ’);


total = total + num;

end

average = total / N;
disp([‘The average of the numbers you entered is ’, num2str(average), ‘.’])

This program gets N values from the user and returns their average.

· Example:  This loop divides entries A( 1 ), A( 3 ), A( 5 ), A( 7 ), and A( 9 ) by two.
A = ones(10,1);
for ii = 1 : 2 : 9


A( ii ) = A( ii ) / 2;

end

Output:

A =

    0.5000

    1.0000

    0.5000

    1.0000

    0.5000

    1.0000

    0.5000

    1.0000

    0.5000

    1.0000
· Note that the for loop expression, ii = 1 : 2 : 9, uses the colon notation that we learned in Lab 5.  This expression defines a vector.  When the loop is executed, the index variable takes on the values in this vector, one at a time.
This loop does the same thing as the above example:

A = ones(10,1);
for ii = [1, 3, 5, 7, 9]


A( ii ) = A( ii ) / 2;

end

· The vector in the for loop expression can also be a character array:
for ii = 'jump'


disp(ii);

end

Output:

j

u

m

p

· When the loop is finished, the index variable has the value of the last element of the array in the loop expression.  In the above example, after the loop is finished, the variable ii has the value ‘p’.
· Example:
myFactorial.m

The following script file computes n-factorial: 

n! = n*(n-1)*(n-2) … 4*3*2*1
n = input('What factorial would you like to compute? ');

n_factorial = 1;

for index = 1 : n

    n_factorial = n_factorial * index;

end

disp([num2str(n),'! = ',num2str(n_factorial)]);

Output:

>> myFactorial

What factorial would you like to compute? 5

5! = 120

Nested for Loops
· If one loop is inside another loop, then the loops are called nested.

· Example:

Suppose we want to do the following to a matrix, M:  Check each entry.  If an entry is negative, change it to zero.  If an entry is positive, multiply it by 10.



The nested for loops below do this:
[ m, n ] = size(M)

for rows = 1 : m


for cols = 1 : n



if  M(rows, cols) < 0




M(rows, cols) = 0



else




M(rows, cols) = 10*M(rows, cols)




end



end

end

The inner loop moves through the columns, and the outer loop moves through the rows.

· When using nested for loops, make sure to use different index variables.

· Exercise:
Write a script file that asks the user for a positive integer, n, and returns the product of all positive even integers less than or equal to n.  The user should be able to do this repeatedly as many times as he likes.
fprintf

· fprintf is a function for displaying data.

· Its general form is:

fprintf(format, data)

format is a string describing how the data is to be printed.
data is one or more variables to be printed.

· Example:
age = input('How old are you? ');

fprintf('You are %d years old',age)

Output:

How old are you? 26

You are 26 years old

· The %d is called a conversion character.  It indicates that a value in the data list should be printed out as an integer at that location in the format string.
There are many types of conversion characters.  Here are a few we will use:
Format string

Results




%d


Display value as an integer
%f


Display value in floating point

%s


Display a string

\n


Skip to a new line

\r


Carriage return
· Example:

name = input('What is your name? ','s');

M = 10*rand(5);

[ m, n ] = size(M);

fprintf('%s, the matrix you entered has %d rows and %d columns. \n',name,m,n);

fprintf('Its bottom right entry is %f.',M(1,1));
Output:
What is your name? Marcel

Marcel, the matrix you entered has 5 rows and 5 columns. 

Its bottom right entry is 6.085404.
· As seen above, we can use fprintf to display data from several different variables.  The fprintf function matches the conversion characters in the format string with items in the data list going from left-to-right.  Make sure that the conversion characters match the data types in the list.
