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PREFACE
Technical and Scientific Computing is an important application area of computer 

science and has been heavily centred around MATLABS - hailed very often as the 
language of technical and scientific  computing. This “matrix laboratory” has been 
around for almost 3 decades and has found a permanent place not only in curricula 
of applied science and engineering studies, but also in research and development 
arena. While there is no doubt that MATLAB has been emerging stronger and 
stronger, with the acceleration in popularity of free-software movement all over 
the world, need was felt for a free-software alternative to MATLAB.  Though the 
early versions of such an alternative - SCILAB - appeared in 90‘s itself, it was not 
until much later that it acquired the attention it deserved.  Today it has picked up 
sufficient momentum by establishing its presence in the field, especially academia. 
However, its onward march is hampered by the lack of a comprehensive primer 
introducing it. There are some very nicely written tutorials and user guides,  good 
in patches and not covering the core of features. This book is planned to fill that 
lacunae. We have modelled it after the standard  primers in MATLAB and hence 
would by easy speed-reading for MATLAB users and also for elaborate study of 
first-timers in scientific computing.  We have chosen statistics, image processing 
and Scicos tool boxes as special treatment, mainly aimed at hardcore science and 
technology workers.  Exercises appear in all chapters to suit academic use of the 
book.

We would like to thank Dr. Claude Gomez,  Director of Scilab Consortium, 
France,  for his encouragement in publishing this book. Of course we are grateful 
to our students which were the seeds of this book. We benefitted immensely 
by their critical feedback and also appreciation. We look forward to critical and 
creative feedback as a fuel for improvement in future editions.

We hope this book finds it way to not only class rooms but also research 
labs. We enjoyed writing this book and we hope the reader also has an enjoyable 
reading experience.

AUTHORS

Disclaimer : While the authors of this book has made every effort to avoid any mistake or omission and have used their skill, 
expertise and knowledge to the best of their capacity to provide accurate and updated information. The authors and S. Chand 
does not give any representation or warranty with respect to the accuracy or completeness of the contents of this publication 
and are selling this publication on the condition and understanding that they shall not be made liable in any manner whatsoever. 
S.Chand and the authors expressly disclaim all and any liability/responsibility to any person, whether a purchaser or reader 
of this publication or not, in respect of anything and everything forming part of the contents of this publication. S. Chand shall 
not be responsible for any errors, omissions or damages arising out of the use of the information contained in this publication.
Further, the appearance of the personal name, location, place and incidence, if any; in the illustrations used herein is purely 
coincidental and work of imagination. Thus the same should in no manner be termed as defamatory to any individual.
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Scilab

1.1 WHAT IS SCILAB ?
If you are already familiar with the software package known as Matlab and you are also aware 

of the free software movement, then it is easy to answer the question “What is Scilab?’’ - Scilab is a 
free software alternative to Matlab. For the sake of readers who may be unfamiliar with either or both 
of Matlab and free softwares, we present in this chapter a brief introduction of the same. However, 
the reader may also skip this chapter in the fi rst reading and begin with the second chapter, and gain 
a fi rst hand understanding of Scilab.

1.2 MATLAB
Matlab, believed to be used by over a million users in industry and academia, appeared in 

late 1970s and has become a hot favourite of users who are either not skilled or simply uninterested 
in getting entangled with syntax of languages like C or Pascal, even to solve simple problems.  
Matlab is hailed as the language of technical computing and often described as a “Quick and Dirty” 
programming language. The interpreted nature makes it “quick” and the “dirty” part indicates its 
fl exibility of syntax, which programming  puritans might not agree with. Formally, Matlab is a 
numerical computing environment and fourth generation programming language. It is developed by 
The MathWorks. Among Mathlab’s capabilities, the key is matrix manipulation (the name Matlab itself 
is an acronymn of Matrix Laboratory), handling of  functions and data, implementation of algorithms 
and  creation of user interfaces. Matlab is well known for the many tool boxes (specialized collection 
of commands and features which can be added on to basic Matlab), in specialized areas of science, 
technology, mathematics, statistics etc. Release 7.8 is in vogue in 2011.   

Fig 1.1 Logo of Matlab
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Fig 1.2 Matlab window 

Matlab is a proprietary software and a licence fee is mandatory for its use. The tool boxes are 
optional and each comes under its own licence fee. As we will see in the next section, the free software 
movement attempts to offer technically, ethically superior and free alternatives to proprietary softwares. 
There are many  free open source alternatives to Matlab, in particular GNU Octave, FreeMat, and 
Scilab. They attempt to be compatible with the Matlab language. The statistical language S also can 
be considered in this category as it treats arrays as basic entities. The open source language R is an 
implementation of S.

1.3	 FREE SOFTWARE
Wikipaedia defines free software as follows;  “Free software or software libre is software that 

can be used, studied, and modified without restriction, and which can be copied and redistributed in 
modified or unmodified form either without restriction, or with minimal restrictions only to ensure 
that further recipients can also do these things and that manufacturers of consumer-facing hardware 
allow user modifications to their hardware. Free software is available gratis (free of charge) in most 
cases”. Free software ideas originated from Richard Stallman who conceived the free software 
movement in 1983.  The Free Software Foundation was founded soon after to  advance Stallman’s 
free software ideas. It may be noted that there are currently  alternative terms for free software  such 
as “software libre”, “Free and Open Source Software” (“FOSS”) and “Free, Libre and Open Source 
Software” (“FLOSS”). 

A free software generally permits 4 kinds of freedom to its users:
	 The freedom to run the software anywhere, anyway
	 The freedom to copy and distribute
	 The freedom of access to the source code of the software
	 The freedom to modify and redistribute

A philosophical discussion of free software ideology is beyond the scope of this book.
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