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User Defined Function

User Defined Functions - Basics

The  object of this lab is to familiarize you with User Defined Functions.  These are used when you need to perform the same procedure repeatedly for different data. We will begin by looking at the different parts of the function.  Say we want to have a function that calculates the perimeter of a rectangle when the width and height are known.  The user defined function for this is given below

function   parim = perimeter(width, height)

parim = (2*width)+(2*height)

end
The keyword function is necessary to define the code contained in the file as a function.   

The next item is parim.  This is the variable that will be returned to the calling program (the program from which the function is called).  It can be any data structure that MatLab recognizes.
The word perimeter is the function name. The lines of code that make up the function must be saved in the file with the same name as this function name.  So, this function will be stored in a file called “perimeter.m”.  The dot-m after the name identifies the file to MatLab as containing the function called perimeter().
Following the opening parenthesis are two variables that contain the parameters of the function.  There can be as many parameters has your function requires, you just have to name them all.  The two variables for the function above are width and height.   

The next line:   “parim = (2*width)+(2*height)”  is the calculation required by the function.  Your function can have as many lines of code in it as needed to complete the required calculations.   What you must do is make sure that the return variable has the values stored in it that you need.  In the case of this function we are saving the calculation of the perimeter (known to you all, I’m sure) saved to the return variable of parim.  
Nesting Functions
It is possible to call a function from within another function. To given another very simple example, say we want to know both the area of a rectangle and its perimeter. We will define a function that calls two other user defined functions, store the two values in an array and then return the array. 

The code for the second function, which we will call area is given below. It will have the same two parameters, width and height, as the perimeter function. 
function A = area(width, height)

A = width*height

This function is even more simple than the first, and should be saved in the file area.m.

Now define the function rectdem(width, height).  This will return the area and the perimeter of the rectangle whose width and height were passed to it.  It must be stored in a file called rectdem.m.
function rect= recdem(width, height)

rect = [0,0];

rect(1) = area(width, height)

rect(2) = perimeter(width, height)

In lab exercises

1. Define a function that will calculate the hypotenuse of a right triangle given the two side forming the right angle. This function should be called hypot(x,y). where x and y are the lengths of the two sides.   
2. Look at problem 10* on page 178 of your book. Define a function called height that will take as parameter v0 and t and will return h. Use this function in a script file, called ch3-10.m, that opens a file called input.dat, in which at least 10 values have been stored.  The script file will use these values in pairs as input to the function height and write out to an ascii file called results.txt, the calculated height.  

