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A MATLAB PRIMER


1. Variables
The basic data element in MATLAB is the array. MATLAB has more exotic data types, but we shall not concern ourselves with them.

To create a variable in MATLAB, simply invent a name, then assign it a value:

>>numOfPencils = 10; 
>>N = [sin(9.2) 8 7; exp(0.5) 5 4; 3 2 pi];
>>name = ‘Bob’;

numOfPencils is a 1x1 double array; N is a 3x3 double array; and name, a 1x3 character array (sometimes called a string or character string).  Arrays of type double are how we store numbers.  We create strings using single quotes, and arrays with square brackets (and an array of strings with brackets and quotes).

As with other computer languages, MATLAB has strict rules about its variable names:




· Variable names must be single words. 

· Names are case sensitive.
Items, items, itEms, and ITEMS are all different MATLAB variables.  We could use all of them in a single program, but no one sane would ever do that! Always give distinct variables different names.


· Names can be long, up to 31 characters long.
howaboutthisvariablename is perfectly acceptable.   But just because you can give long names, does not mean you ought do so.  Be informative, but succinct.  These are excellent variable names: numOfErasers, xCoord, interestRate, total_cost.  They indicate precisely what values they contain.
 

· Names must start with a letter, followed by any number of letters, digits, or underscores.  
Punctuation characters are not allowed, since many of them have special meaning to MATLAB.  The following names are all acceptable: how_about_this_variable_name, X51483, a_b_c_d_e

MATLAB also has several special variables:

ans


The default variable name used for results

pi


The ratio of the circumference of a circle to its diameter

eps


The smallest number such that, when added to one, creates a number greater than 

one on the computer

inf

Stands for infinity (try entering 1/0 at the Command prompt)


i (and) j

The square root of –1

nan


Stands for Not-a-Number, e.g., 0/0


realmin

The smallest usable positive real number


realmax

The largest usable positive real number

Try not to give any of your variables the same name as a MATLAB special variable or command (bad things will happen).






2. Managing the Workspace
MATLAB remembers all the commands you enter in the Command history, and the values of any variables you create in the Workspace. Each variable is listed in the Workspace window along with its size, the number of bytes used, and its class (char or double).  

To check the value of a variable, enter its name at the prompt. 

>> tape
tape =
 
  2

To remove variables from the workspace, use the command clear:

>>clear tape ans  %removes variables tape and ans from memory

To recall previous commands, use the cursor keys ((:


· Pressing the ( key once recalls the most recent command to the MATLAB prompt. 
Repeated pressing scrolls back through prior commands.
 
· Pressing the ( key scrolls forward through commands.

· Entering the first few characters of a known previous command at the prompt and then pressing the ( key recalls the most recent command having those initial characters.


3. Getting Help 
MATLAB offers a number of commands to help you get quick information about a MATLAB command or function within the Command window.  The most important are help and lookfor.

The help command works well if you know the exact topic on which you want help.  The lookfor command provides help by searching through all the first lines of MATLAB help topics and M-files on the MATLAB search path, and returning a list of those that contain the keyword you specify.

You can also select HELP from the task menu.

4. Comments
Comments are used to document code and make it more readable. They are for the programmer’s benefit, and are disregarded by MATLAB.  We make comments using the percent sign (%): text following a percent is taken as a comment.  For example:

>>erasers = 4
% Number of erasers.
erasers =
 
  4

The variable erasers is given the value 4, and MATLAB simply ignores the percent sign and all text following it.


5. Punctuation
Multiple commands can be placed on one line if they are separated by commas or semicolons, e.g.:

>>erasers = 4, pads = 6; tape = 2
% Number of erasers, pads, and tapes
erasers =
 
  4
tape  =
 
  2

Notice how the variables erasers and tape are ‘echoed’ to the Command window, but pads is not.  Commas tell MATLAB to display results; semicolons suppress printing.

6. Common Mathematical Functions
Just like a scientific calculator, MATLAB offers many common functions important to mathematics and the sciences. MATLAB has in addition hundreds of specialized functions and algorithms for particular technical applications.

Here is a list of most, if not all, of the common mathematical functions we will use this summer:

 
abs( x ) 


Absolute value of a number
 
ceil( x )


Round toward plus infinity
 
cos( x )


Cosine

exp( x )


Exponential

floor( x )


Round towards minus infinity

log( x )


Natural logarithm

rem( x, y )

Remainder after division

round( x )


Round to the nearest integer

sin( x )


Sine

sqrt( x )


Square root

tan( x ) 


Tangent

7. Displaying Messages
When a MATLAB command is not terminated by a semicolon, the results of the command are displayed in the Command window, with the variable name identified.  If there is no variable to be identified, MATLAB assigns the result to ans.  For a prettier display, it is sometimes convenient to suppress the variable name.  In MATLAB, this is accomplished with the command disp. Compare:

>>M = [ -9 0.5; 8 –3 ]
M =
      -9.000   0.500
       8.000  -3.000

>>disp( M )
      -9.000   0.500
 
      8.000 –3.000

The command works just as well with character strings.  

Consecutive disp commands are printed on separate lines.  Care must be taken if one wants to have both strings and numbers in the same disp call:

>>x = 8;
>>disp( [ ‘The value of x is ‘ num2str( x ) ] );
The value of x is 8

The disp command expects a single array for input.  To print a message with text and numbers, the numbers must first be converted to strings using the command num2str; then the entire message must be enclosed in square brackets, with the individual components separated by spaces. 

8. Interactive input
To save you from repeatedly editing a script file when computations for a variety of cases are desired, the input command allows you to prompt for input as a script file is executed (you can also use it at the Command prompt, but that would be silly).  Example:

>> x = input(‘Enter a value for x: ‘);
Enter a value for x: 5

The string inside the parentheses is the message displayed on the screen as the computer waits for the user’s input.  In the example above, the number 5 was entered and the Return or Enter key was pressed.

To enter an array using input, the user must use square brackets:

>>scores = input(‘Enter the student’s scores: ‘)
Enter the student’s scores: [99 65 78 87 91 64 32]
scores =
 
  99 65 78 87 91 64 32 

See help input for information on how to use the command to read strings.

An interesting MATLAB command to use with script files is pause:

pause 

Pause until user presses any keyboard key
pause(n) 

Pause for n seconds (n need not be an integer)
9. Script files
For simple problems, entering your requests at the MATLAB prompt in the Command window is fast and efficient.  However, as the number of commands increases, or when we wish to change the value of one or more variables and then reevaluate a number of commands that depend on that variable, typing at the MATLAB prompt quickly becomes tedious.

MATLAB provides a solution to this problem in the form of script files, or simply, M-files.  The term ‘script’ symbolizes the fact that MATLAB reads from the ‘script’ found in the file.  The term ‘M-file’ recognizes the fact that script filenames must end with the extension ‘.m’, e.g., myprogram.m.

Script files are simply text files in which we place MATLAB commands. When we type the name of the file at the MATLAB prompt, MATLAB evaluates the commands just as if they were entered directly at the Command window prompt.  All of the programs in CS 99 will be written via script files.

To create a script M-file, choose New from the File menu and select M-file.  This procedure brings up a text editor window where you enter MATLAB commands.  







We can save the file on disk by choosing Save from the File menu; MATLAB will execute the commands in myprogram.m when we type myprogram at the MATLAB prompt::

>>myprogram
Enter a number: 5
You entered 5

Do not give script files the same names as variables in the workspace or after built-in MATLAB commands, because MATLAB will think you wanted the variable or command and not the file! The file will not be executed.

Commands within the M-file have access to all variables in the workspace, and all variables created in the M-file become part of the workspace.
% myprogram.m script file for a simple program





n = input(‘Enter a number: ‘);


disp( [ ‘You entered ‘ num2str(n) ] );








