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THIS WEEK OBJECTIVES

After studying this chapter you should be able to: 
 Prompt the user for input to an M-file program

 Create output using the disp function

 Create formatted output using

 fprintf
 sprintf

 Import and export the files

 Know how to perform debugging 

 Know how to perform profiling



USER DEFINED INPUT
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6.1 USER DEFINED INPUT

 So far, we have explored the use of MATLAB in two modes: 

 Both case: Programmer is the user. What if programmer and user 
are two different person?

 Re-write the whole program???
 Develop new MATLAB® -like software?

 MATLAB® offers built-in functions to allow a user to 
communicate with a program as it executes

Command 
Window

Editing Window
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 To run the programme with different input, We can create more general 
programs to allow the user to input values of a matrix from the 
keyboard.

 ‘input‘ function allow us to do this:



SKEE 1022 6

TYPE OF VARIABLES

 Variable that can be accepted can be from different data:

Entered inside square brackets

1. Entered inside single quotes
2. Specify string input with ‘s’

Scalar

Matrices

Characters
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SCALAR AS INPUT:
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MATRICES AS INPUT:
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CHARACTERS AS INPUT:

Why there is ‘s’ 
character 
suddenly?

I DON’T WANT 
TO USE IT!!!
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TEST YOURSELF:

1. Create an M-file to calculate the area A of a triangle:

A = ½*base height(h)

Prompt the user to enter the values for the base and for the height. 

2. Create a vector from 0 to n, allowing the user to enter the value of n

3. Create a vector that starts at a, ends at b, and has a spacing of c. Allow
the user to input all of these parameters 



OUTPUT OPTIONS
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6.2 OUTPUT OPTIONS

 Lets say we type:

1. X=[1:5]; 
2. Y=[1:5]

 In MATLAB, how will the display look like?

 If you type the variable name in MATLAB, how it will look like?

 Other ways of displaying??

 disp function
 fprintf function
 sprintf function
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6.2.1 DISP FUNCTION

 The display (disp) function can be used to display the contents of a 
matrix without printing the matrix name. It accepts a single array as 
input.



SKEE 1022 14

 The display command can also be used to display a string (text enclosed 
in single quotation marks)



SKEE 1022 15

EXAMPLE:

string
numeric

Will always results 
in 2 line of results, 

can you think of 
WHY??
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Although these characters look like 
numbers, they are interpreted by the 
computer as part of a character array 
– they no longer have any numeric 
meaning
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LETS HAVE A CHAT WITH MATLAB!!!!

 This activity will use the input and disp function to have a simple 
conversation with MATLAB  

This MATLAB program mimics a 
conversation, by using the input and disp
functions.

Watch the interactions as it runs
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6.2.2 FORMATTED OUTPUT

fprintf

 The Disp function is good, but in scientific programming, we don’t want 
to just display the data, we want function that is more flexible and 
allows you to put both variables and text onto the same line

 fprintf offers more formatted output display:

 more control over your output than the disp function
 You can combine text and numbers
 You can control how many digits to display, and their position
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 The general form of the fprintf command contains two arguments, one a 
string and the other a list of matrices:

fprintf(format-string, var,. . .)

 Consider the following example:

cows = 5;

fprintf('There are %f cows in the pasture', cows)

 The string, which is the first argument inside the fprintf function, contains a 
placeholder (%) where the value of the variable (in this case, cows) will be 
inserted.

 The placeholder also contains formatting information. In this example, the 
%f tells MATLAB® to display the value of cows in a default fixed-point 
format. 

 The default format displays six places after the decimal point:

There are 5.000000 cows in the pasture
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EXAMPLE:

Place holder for your 
variable value

Variable
8 total spaces
2 after the decimal point
floating point format
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EXAMPLE:

You can also use exponential 
format
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OTHER FORMATS THAT CAN BE USED
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 MATLAB® does not automatically start a new line after an fprintf
function is executed.

 Lets say after first input of cows = 5; we continue with new input cows = 
6; followed by fprintf('There are %f cows in the pasture', cows);

will return

There are 5.000000 cows in the pasture There are 6.000000 cows
in the pasture

HOW TO SOLVE THIS????
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 To cause MATLAB® to start a new line, you’ll need to use \n, called a 
linefeed,at the end of the string. 
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LETS STARTS TO THINK!!!
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HOW ABOUT THIS?
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FUN TO TRY

 This matlab program uses input, disp, and fprintf. Do it yourself and see 
how the output looks like 
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sprintf

The sprintf function is similar to fprintf

 Instead of just sending the output to the command 
window, sprintf assigns the output a name, and 
then sends it to the command window
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EXAMPLE:

Why is this useful?

sprintf could be used to specify a string that is then used 
in a graph annotation

The result from fprintf is a character count

The result from sprintf is the actual string

Can you see 
the difference?
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EXAMPLE:



READING AND SAVING DATA
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6.3 READING AND WRITING DATA FROM FILES

 Data are stored in many different formats

 You may want to import these data into MATLAB® to analyze in a 
MATLAB® program, or saving them in one of these formats to make the 
file easier to export to another application 

Sound (.wave)

Image (.jpg)

Data excel (.xls)
(.dat)

Text (.txt)
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6.3.1 IMPORTING DATA

 If you select a data file from the current folder and double-click on the 
file name, the Import Wizard launches 

 Use the import wizard to determine the data type and to suggest ways 
to represent the data

 The Import Wizard can be used for simple ASCII files and for Excel 
spreadsheet files. Many of the other formats can also be imported with 
the Import Wizard, which can be launched from the command line, 
using the uiimport function: 

uiimport(‘filename.extension’)
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EXAMPLE:

 For example, it is easy to record sound files using a variety of software 
tools, or to find existing files on the Internet. 

 To import a sound file, such as one called decision.wav, type
uiimport(' decision.wav ')
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 Both technique for launching the Import Wizard: 

 double-clicking on the file name in the current folder window
 uiimport function in the command window

requires an interaction with the user (through the Wizard) 

 If you want to load a data file from a MATLAB® program, you’ll need a  
different approach. 

 MATLAB includes a series of import functions that automatically import 
the data

 You need to know what the data type is before you can use these
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 To read in a .wav file, use the wavread function: 

[data,fs] = wavread('decision.wav')

 Similarly xlsread can be used for Excel files



BASE CONVERSION
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 MATLAB provides a number of utility functions for converting decimal 
numbers to other bases in the form of character strings. 

 Conversions between decimals and binary numbers are performed by 
the functions dec2bin and bin2dec, as in the following example: 
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 Conversions between decimals and hexadecimals are performed by 
dec2hex and hex2dec, as in the following example: 
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 Conversions between decimals and any base between 2 and 36 are 
performed by dec2base and base2dec: 

str = dec2base(d, base)



DEBUGGING
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6.4 DEBUGGING YOUR CODE

 A software bug is a problem that exists in the code you have written.

 Three different types of errors are:

 Syntax errors: you simply have typed an illegal expression, independent of 
the values of the variables in the expression. 

 Run-time errors: logic errors that result in an illegal expression for specific 
values of the data (harder to fix) 

 Logic errors that result in the program executing completely, but the 
answer that they return is incorrect (hardest to fix).

 MATLAB® includes a number of tools to help you debug your code, 
including the error bar and more comprehensive tools that allow you to 
step through the code
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6.4.1 ERROR BAR

 Whenever you use an M-file, notice that along the right-hand side of the 
figure window a vertical bar appears

 That marks locations where there are actual errors or where MATLAB® 
has issued warnings 
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 If the errors shown on the error bar are marked in red, they will cause 
the M-file to stop executing 
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6.4.2 BREAKPOINTS

 When trying to find logic errors in a piece of code, it is often useful to 
run sections of the program, then to stop, evaluate what has happened, 
and continue.

 debugging toolbar allows you to set breakpoints (places in the code 
where the execution stops while you evaluate results) and to step 
through the code one line at a time. Breakpoints can’t be enabled until 
all of the syntax errors have been resolved. 
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Set/clear 
breakpoint icon

Continue to next  
breakpoint

Step icon

Breakpoint

The execution is 
paused here



PROFILING
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 Another useful and entertaining thing to do is profile a function.

 This is a way of keeping track of how much time matlab spends in 
different parts of your function. 

 In this way, you can see what parts of the function take the longest and 
concentrate your efforts on improving those parts.

 A great deal of insight is gained by profiling the operation of M-file 
functions 
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EXAMPLE:


