
Project 9 - Functions

Objectives: Learn to convert a script to a function and to use functions in our programs.
Outcome:

• Write a series of functions based on the parts of Project 7 and write a script that calls those functions.

1. Back to MATLAB

1. Start up MATLAB. Remember to set your directory to My Documents

2. For help with today’s topic use help function

2. Function Basics

1. Functions are like scripts except for:

(a) Functions can only work with the data passed to them.

(b) Functions can only change values they return.

(c) Functions use the keyword function in their header.

(d) Functions are more reusable.

2. Let’s look at a sample function and describe the elements:

function y = myfirstfunction(x)
% a function to take the square root of a number
% by Dr. Collins
y = sqrt(x); % take the square root

(a) The first line of a function always has this form. You start with the keyword function, then you give the output variable(s),
the function name, and the input variable(s) in parenthesis. Any values passed to the function will be stored in the input
variable(s) and to return a value, you store the value in the output variable(s).

(b) Next, just as in a script, we have a block comment giving the intent of the function and the author.

(c) Finally, we have the code that actually does the work of taking the input x and producing the output y.

(d) This would be stored as a M-file with the name myfirstfunction.m.

3. To use this function, we provide some value for the input, for example, any of these would work:

myfirstfunction(9)
z = 3;
w = myfirstfunction(z);
q = myfirstfunction(z^2);

Note that we didn’t ever use the variables x and y as those are local to the function. x takes on whatever value we submit to
our function, and the value of y is returned by the function and stored or printed as needed. You cannot change or display the
value of x or y outside the function.

4. For multiple inputs, you just list the variables as part of the input, for multiple outputs you can either put them in an array or
group them using brackets for an array. Here’s an example with two inputs and two outputs:

function [xmin, xmax] = swapper(x1,x2)
% returns values in order
if (x1>x2)

xmax = x1;
xmin = x2;

else
xmax = x2;
xmin = x1;

end

3. How a Script becomes a Function

1. It is often easier to work from a script and convert it into a function.

2. First, write the script that performs whatever action you want. Test it and make sure it works the way you want.
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3. Decide what data (inputs) the script needs to work. Some of this might be what you would have provided by an input statement,
others may be values that you determine from other variables.

4. Decide the result (output) of the script. The script may produce some value or it may just print something.

5. Write the top line in your script to make it a function. Use the keyword function, your output variable (if any), the function
name, and the input(s). Note that the function name will also be the name of the M-file.

6. Test the function. If you get errors about undefined variables maybe you need to add to your inputs. If you don’t get the right
results, maybe you need to change your outputs or check that you are setting the output variable equal to your results. If you
keep the script and the function-version of the script in separate files, you can run the script to test the function.

7. Here’s an example. Starting with the script:

% the up-down sequence
x = input(’Enter a starting value: ’);
for i = 1:100

if (mod(x,2)==0) % x is even
x = x/2;

else % x is odd
x = 3*x-1;

end
end

Input: x, Output: x (after 100 iterations). Here’s a function:

function y = updownfun(x,N)
% performs N iterations of the up-down sequence
for i = 1:N

if (mod(x,2)==0) % x is even
x = x/2;

else % x is odd
x = 3*x-1;

end
end
y = x;

Note that I added N as an input to increase the flexibility of the function.

4. To Do and Turn In

1. You are going to write 4 functions that match up with parts of the script you wrote for Project 7. In addition, you’ll write a
script which will use those functions.

2. The 4 functions with names and action are:

randint - create an array of N random integers in the range -9999 to 9999

maxval - find the maximum value in an array of numbers

minval - find the minimum value in an array of numbers

avgval - find the average value of an array of numbers

3. Since each of these will have an array of values as an input, you’ll need to know the number of elements in the array. You can
either make that one of the input values, or use the function length to determine the number within your function. For example
if y is an array of 100 numbers then length(y) would return the value 100.

4. The script you write should use the functions you wrote to create an array of N random integers (get N from the user), find the
maximum and minimum values in the array, find the average, and print out all the results (in a pleasant format).

5. Once you have everything working, run your script to process an array of 20 random numbers and save the output to a diary file.
Submit all 4 functions, your script, and the diary file.

6. As always, when you are done, please fill out the survey.
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