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Laboratory 1 Basic Knowledge
About MATLAB

Purpose: To be familiar with MATLAB language and complex exponentials to prepare
for the next labs,

Requirement: After this first lab, the students should gain familiarity with both
MATLAB and complex exponentials while building some basic skills in the MATLAB
language. Students should prepare the pre-knowledge section before a supervised lab session

and give the solutions of the questions with regard to the lab session after finishing the lab.

1.1 Introduction

A key feature of the labs is the extensive use of MATLAB based examples that
illustrate the program’s powerful capability to solve signal processing problems. Not only
are MATLAB codes provided with enough details to permit students to repeat the examples
on their éomputers, but also each lab includes problems requiring solution via MATLAB.

Complex exponentials are widely used in signal or system analyzing and processing.
We usually turn trigonometric problems into simple arithmetic and algebra ones when
processing sinusoidal functions using complex exponentials. In this laboratory, complex
numbers are also introduced. We will also give a review about the complex exponential
signal and the phasor addition property needed for cosine waves.

This book requires only some basic knowledge of MATLAB. Students will learn the
intricacies of problem solving with MATLAB by using tested complete programs, and then
writing simple programs to solve specific problems. In addition, students may read the
material in any reference books on using MATLAB for a more complete overview. If you
desire an in-depth presentation that covers most of the language, just go to the MATLAB

reference manual for consulting.

1.2 Pre-knowledge

The Pre-knowledge usually contains some background knowledge and a few simple
exercises to introduce MATLAB commands. Before the section, be sure to add the path

including a directory called dsplab that the instructor provided.
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1.2.1 What Is MATLAB

As a high-performance language for technical computing, MATLARB stands for matrix
laboratory. It was originally written to provide easy access to matrix software developed
by the LINPACK and EISPACK projects.

Nowadays, after has being evolved over a period of years, MATLARB has integrated
computation, visualization and programming in an easy-to-use environment where problems
and solutions are expressed in familiar mathematical notation. This makes MATLAB very
popular in university or industry.

MATLARB is an interactive system whose basic data element is an array that allows
you to solve many technical computing problems, especially those with matrix and vector
formulations, in a fraction of the time it would take to write a program in a scalar non-
interactive language such as C or Fortran,

MATLAB features a family of add-on application-specific solutions called toolboxes,
These toolboxes are comprehensive collections of MATLAB functions ( M-files) that
extend the MATLAB environment to solve particular classes of problems.

MATLAB provides extensive help documentation. I you are a new user and want to
know more about MATLAB, you can go to the documentation in printed form or in PDF
format MATLAB provided for help.

The MATLAB system consists of five main parts:

Development environment—TIt includes the MATLAB desktop and command window,
a command history, an editor and debugger, browsers for viewing help, the workspace,
files, and the search path.

The MATLAB mathematical function library—This is a vast collection of
computational algorithms ranging from elementary functions like sum, sine and complex
arithmetic, to more sophisticated functions like matrix inverse, Bessel functions and fast
Fourier transforms.

The MATLAB language—This is a high-level matrix/array language with control
flow statements, functions, data structures, input/output and object-oriented
programming features.

Graphics—MATLAB has extensive facilities for displaying vectors and matrices as
graphs, as well as annotating and printing these graphs.

The MATLAB application program interface (API)—This is a library that allows you
to write C and Fortran programs that interact with MATLAB,

1.2.2 Starting and Quitting MATLAB

Assuming that you have installed MATLAB in your computer, you can click on the
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MATLAB icon to start it and the MATLAB command window opens up. The MATLAR
prompt “>>” will appear in the command window and you can enter a command.

To quit MATLAB at any time, just do as the following:

(1) Click the close box in the MATLAB desktop.

(2) Select exit MATLAB from the desktop file menu.

(3) Type quit at the command window prompt.

1.2.3 MATLAB Command Window

This section describes some basic features of the MATLAB command window.
1. The MATLAB Workspace

Once you open the command window, you can enter variables and run functions or
M-file scripts. As you work in the command window, MATLAB remembers the
commands you enter as well as the values of any variables you create. Furthermore, these
commands and variables can be called whenever you wish, For example, we first create a

variable X, and assign a value to it.
> X=5

If .we forget the name of a variable, we can ask MATLAB for a list of variables in the
workspace by using the MATLAB command whos.

>> whos
X

Here, whos is a command that lists all the variables in the current workspace, along

with information about their sizes.
2. Control Command Window Input and Qutput

We can control command window input and output by the format function.
The function affects how numbers are displayed. Here are the different formats,
together with the resulting output produced from a vector x with components of different

magnitudes. Default output display format of MATLAB is “short”.

>>x= [1/3, 1.24e- 3]
x=0.3333 0.0012

>> format short

>>x

x =0.3333 0.0012

>> format short e

>>x

x =3.3333e-001 1.2400e- 003
>> format long



