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Abstract. How about the typesetting of Arabic scientific and technical documents, say for 
example mathematical texts? Now that typography knows fundamental mutations, what are 
the available software tools that Arab authors of such documents can use to publish their fine 
works on the net? Many open questions arise. This paper attempts to bring some possible 
answers to some of these questions. A new system especially designed for typesetting such 
documents will be presented. 
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1. Overview  
 
 Typesetting scientific and technical documents knows deep changes. The normalization of 
scientific typography is rapidly growing. Submitting the documents, already processed with 
systems such TEX, the powerful computer typesetting system by D. E. Knuth, or its 
derivatives, come to be more and more required by publishers. Users of TEX are organized in 
associations and they publish periodicals. A great deal of investigations is focusing on 
relevant topics. 
 In Arabic countries, there are, at least, two models for writing mathematical formulae: 
•  as in English or French. Symbols are then imported from one of these European languages 

writing, according to the dominant cultural influence. Symbolic writing is then running 
in the opposite direction of the natural language; 

•  specific symbols are used and the writing follows the direction of the natural language 
handwriting. 

 Many Arabic mathematical handbooks are still written by hand, in a partially or totally 
imported language. A good deal of didactical difficulties in relation with the handwriting of 
mathematics formulae is reported [12]. 
 Nowadays, computers probably will offer Arab speaking scholars the opportunity to get all 
they need of scientific knowledge in a language that is quite compatible with their natural 
language writing conventions.  
 Actually, there are works devoted to the arabization of the system TEX. We can quote for 
instance, those of Y. Haralambous and J. Plaice [6] who worked on the Ω system. K. Lagally 
[10] from Stuttgart University (Germany) developed a package called ArabTEX. This package 
extends the capabilities of TEX to allow typesetting Arabic passages, in Latin transliteration. 
Mathematical formulae are then written with Latin symbols. The symbolic expressions are 
running from left to right, exactly as they appear in Latin texts.  
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 As far as we know, up till now, there is no system that allows typesetting such documents. 
The new system that will be presented below offers the opportunity to write symbolic 
formulations with Arabic symbols in the same direction that the Arabic handwriting, from 
right to left. The processing of the document obeys to typographic rules adopted by 
agreements taken in meetings devoted to the arabization of scientific language such as a 
meeting held in Amman on 1987. The generated text is in the format ‘text’ and is suitable for 
electronic transmission. The system is still under improvement at Cadi Ayyad University in 
Marrakech, Morocco. In its actual state at least, the system is not a general purpose processing 
system for producing any kind of documents. The system extends the capabilities of TEX and 
ArabTEX. It will run on a wide range of hardware platforms. No special equipment is 
required. 
 
 
2. From printing texts to processing documents 
 
2.1. Interactions between knowledge, language and typesetting 
 
 It is obvious that printing texts had had deep effects on knowledge diffusion. It had had 
profound influences on languages evolutions to. As the concerned public was getting wide, 
scientific communication had to change deeply its languages, writing rules and typesetting 
tools. It followed new reactions between languages and typesetting. The languages in use in 
science (mathematics, physics, chemistry, ...) became more rigorous but, at the same time, 
more didactic.  
 
 
2.2. Typography and communication today 
 
 Nowadays, the quality of communication of textual documents performs unbelievable high 
levels. Computers connected to networks, allow reaching wide publics with increasingly 
lower costs. However, providing a text to a given public, among the mass of published 
documents becomes a very difficult affair. Publishing requirements are in permanent 
evolution. A little negligence concerning clearness or comfort of reading leads to the 
ignorance of the document. 
 
 
2.3. The author becomes typographer  
 
 Meanwhile, documents typesetting is getting more and more a personnel business. 
Actually, authors have to master more and more software for they have to make use of these 
increasingly sophisticated new resources of communication. Besides the classical verbal 
resources of communication, the author can use different tools such breaking the linearity of 
the text by the mean of writing in hypertext with links. Inserting other documents, drawings, 
pictures, sounds, video-clips, tables and so ... become very usual ... Variations of styles, font 
sizes, characters, ... are now an author business. All these typographic choices are more and 
more in charge of the author. Therefore, typography is no longer a business for the 
typographer but that of the author. Typographic skills are now required to compose texts as 
grammar basics were before. A chapter on typographic rules should be added to handbooks of 
grammar [12]. But before this, it would be necessary to agree on the main typographic rules. 
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3. Mathematical language 
 
3.1. Mathematical language particularities 
 
 Mathematical activity needs a language with special characteristics such as: 
•  a wide use of the variable. Although the fact that the concept of variable has never been in 

use in natural languages, the symbol x, or its substitutes, meaning the variable, occur 
often in mathematical texts; 

•  a set of symbols in bi-dimensional shapes are widely used inside formulas; 
•  a high structuring of the text. Definitions, comments, proofs, arguments, theorems, ... all 

of these elements come in a highly structured order; 
•  a meta-language (comments about what is said in the text) mixed with the language. The 

text computes and talks about computing. The status (theorem, definition, ...) of the 
different elements of the speech are permanently shown...  

 Mathematical language is basically written. There is no way to talk seriously about a 
mathematical issue by telephone. A mathematical subject cannot be discussed without tools 
for handwriting. The mathematical text requires a high level of typographic precision. Any 
change in the writing of the symbol affects the meaning. Associations of mathematicians, 
such as the American Mathematical Society, publish precise typographic rules for authors of 
mathematical papers [2].  
 Verbal resources offered by the natural language are not enough to talk about a 
mathematical subject. For instance, drawing is very useful in the teaching of Geometry. 
Mathematical speech uses at least, three non-verbal resources: a symbolic writing; graphical 
representation processes such as figures or graphics and typographical processes. 
 
 
3.2. Arabic mathematical language experience 
 
 Since the renaissance, the mathematical language knew a deep and constant evolution 
inside the western natural languages where mathematical knowledge was produced. 
Typesetting improvements followed, always in the same languages. That was not the same for 
the Arabic language. Mathematical Arabic language kept out of the mathematical turning out 
throughout this period where mathematical development was going with lingual evolution. 
Countries who have developed mathematics got a mathematical language rooted in their 
natural language. Arabic mathematical language stood as it was centuries ago until that 
modern mathematics came. Then, mathematics was to be taught in foreign languages. Later, 
in some countries, the teaching of mathematics has been partially or totally Arabizised. The 
Moroccan handbooks mathematical language, for instance, is the fruit of a purely linguistic 
operation: the arabization of a language that was already made up. The French handbooks in 
use toward the end of the seventies served to build this language. They were translated, word 
for word in general. Of course, syntactic patterns of many formulations have been transported 
into the new language. The symbolic handwriting has been imported just as it was, without 
any change. The Arabic mathematical handwriting there is now a curious blend of two 
independent writing codes spreading out in two opposite directions. A great deal of didactic 
difficulties arises from this unconventional lingual situation. 
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3.3. Lingual difficulties in the learning of mathematics 
 
 After the introduction of this new mathematical language, many lingual difficulties were 
observed in classrooms. A simple glance to the language in use in the handbooks is enough to 
convince that most of these difficulties come directly from the linguistic model adopted [12]. 
Actually, in their majority, these difficulties belong to one of the following kinds: 
•  Syntactic difficulties: like all those resulting from word for word translation. For 

instant, the formulation is thought, partially or totally, in a French pattern. The use of 
several grammatical words in use in mathematics gives many examples of such 
difficulties. 

•  Symbolic writing: for example, troubles with the bi-directionality of the handwriting: 
the handwriting of the Arabic language goes from right to left, while that of 
symbolic expressions goes in the opposite direction. It follows great difficulties. 
Problems with the two punctuation systems in presence. Mathematical language is 
fundamentally written. Most of its formulations blend natural language with 
symbolic writing. The relationship between these two codes of writing is more than a 
simple juxtaposition [13]. The difficulties reported suggest that symbolic writing 
ought not to go against the stream of the natural language writing. Symbolic writing 
can't be imported without deep changes in the speech. By the way, this importation is 
not necessarily the appropriate way to bring the new language closer to the 
international standards nor that it makes it easier the transition among them. 
Whatever politicians could believe or pretend, there are no international standards 
on symbolic writing. For example, in United States of America the symbols ln and 
LN are used to denote the logarithm and the symbol tan refers to the tangent 
function while in France, the corresponding symbols are log, Log and tg 
respectively. In English speaking countries, they use the dot (.) to mark the limit 
between the decimal part and units in a given number. To do so in France they use 
the comma (,). The dot marks the limit between thousands and hundreds in a number 
in France while in English-speaking countries, this function is assumed by the 
comma. According to the influence of the previous colonizer, the Arabic 
mathematical language will borrow this or that convention in the belief that that is 
the international convention. 

•  Wrong use of typographic resources: the text legibility is not the fruit of the unique 
verbal resources. A great deal of information and meaning elements is conveyed 
through the non-verbal resources. When the use of these elements becomes difficult, 
it’s a share of legibility that is lost. 

 
 

3.4. Difficulties in relation with the Arabic mathematical language writing choices  
 
 Many difficulties in the learning of mathematics are due to the inefficiency of the code of 
communication, the writing: 
•  Bi-directionality of writing: for example, whenever a line begins with a sentence in natural 

language, that this line ends with a symbolic expression, it is necessary to know the 
length of this expression a-priori. Otherwise the symbolic formulation writing will 
overpass the sentence or at contrary it will stand far from. 

•  Reading symbols: if the pronunciation of a foreign abbreviation is done in conformity with 
the foreign language, then the corresponding Arabic word will never be in use. If the 
abbreviation is done in Arabic, then there won’t be any relationship between what is 
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written and what is said. For instance, when the symbol tg is adopted to denote the 
tangent function, if the corresponding pronunciation is the same as in English the 
corresponding Arabic word will never be in use. Conversely, if the pronunciation is that 
of this Arabic word, then strange ways of reading will be introduced. 

•  Origins of symbols: the relationship between the shape of the symbol and the name of the 
symbolized concept vanishes completely when the western symbol is used into the 
Arabic writing. For example, the symbol Σ is the initial of Sum in Greek. 

•  Two systems of punctuation with identical functions could not be in use at the same time. 
For example, for the separation of the elements in a list, what will be the right way? To 
use the Arabic comma or the European one? One of the two systems should disappear. 

 Moreover, although the Arabic language is strictly the same throughout all the Arabic 
countries, there are different mathematical languages. Sometimes, the symbolic component 
goes from right to left; sometimes it goes in the opposite direction. For instance, in Egypt, 
Algeria, Libya, Iraq, Syria, Saudi Arabia... in some levels of the teaching, symbolic writing 
uses Arabic alphabet and is oriented from right to left. Of course, there are few mathematical 
exchanges among Arabic countries.  
 The normalization of the symbolic writing typographic conventions is one of the first steps 
towards a common precise Arabic mathematical language. This normalization can’t be hold 
outside the respect of the fundamental rules of the Arabic writing. The Arabic calligraphy 
constitutes a precious patrimony built all along centuries. It will probably help to build a fine 
typography [5]. 
 Starting from these observations, the problem of developing software tools for processing 
mathematical texts under conventional but precise typographic rules is an open question. Such 
software will probably contribute to a better learning of mathematics throughout the Arabic 
world. A system that helps to typeset homogeneous mathematical texts can be very useful in 
the effort of normalization of mathematical writing. Of course, this system will have to be 
addressed to authors of handbooks and to scholars with little or no computer or typesetting 
experience. No specialized equipment besides a standard computer should be required. 
 
 
4. Arabic typography 
 
4.1. Classical issues and debates on Arabic typography 
 
 Many Arab periodicals and newspapers carry, sometimes with lot of vehemence, debates 
focusing on the simplification of the Arabic handwriting. Sometimes, are suggested radical 
options such that the substitution of the Latin alphabet to that Arab. These debates began early 
in the previous century. However, some progress toward some normalization of this 
handwriting has been made after the foundation of the Al-matAbi` al-‘amyriyah in Cairo in 
1906. Up till now, topics such the improvement of the Arabic keyboard or the elimination of 
some of the 470 characters that are still in use in the Arabic typography seem to have success 
among a wide public. At the same time, few people worry about the number of Arab 
mathematical handbooks that are still handwritten by hand. Actually, the public debates will 
often remain far behind the daily life problems or behind the possibilities offered by the new 
techniques of communication. 
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4.2. Typesetting Arabic documents inside a Latin context 
 
 There are some difficulties to typeset a text inside a Latin context, say for example: in 
some European language. Among these difficulties, we can quote: 
•  The bi-directionality of writing: Arabic writing goes from right to left in the opposite 

direction of European languages writing. This fact will have consequences, for instance:  
· The direction of the cursor: whenever the cursor is placed somewhere in the screen, 
with the mouse, will it go on the right or the left direction? Will it write in Arabic or in 
the European language? 
· The beginning of paragraphs: in order to determine the man margin (right or left) the 
user will have to specify the main language that will be in use through the paragraph in 
the beginning of each paragraph. Whenever the keyboard is switched to another 
language the justification of the paragraph can be upset. Whenever a string is moved to 
another place in the text the justification of the paragraph can be completely changed. 
· The line-breaking algorithm in use in typesetting systems will not work for Arabic 
paragraphs.  

•  The Arabic writing is cursive: small but sophisticated curves join the Arabic characters 
that constitute a word. There is big deal of ligatures. Instead of spacing between words 
as in Latin languages, the line justification will be the result of these curves and 
ligatures. It is necessary to respect many ligatures of the Arabic handwriting. 

•  There are diacritical marks to be managed by the author because it is not easy to know 
when they are to be put down or not. 

•  The dimensions of the characters: Arabic characters have dimensions that are difficult to 
marry with European ones. When these families of characters are mixed it produces a 
heterogeneous writing. Latin and Arabic signs of punctuation have the same functions. 
They belong to different fonts, their shapes are different and their positions with respect 
to the horizontal line are very different. 

• The readability of the transliteration, or the input notation, for Arabic text implies new 
difficulties. 

 
 
4.3. Software for typesetting Arabic language 
 
 There are two kinds of systems for Arabic document typesetting: 

•  Original Arabic software such as Al Ustaz system by Sakhr Software Co. [18]. This kind 
of system is generally designed for natural language texts rather than for special 
purposes texts. Symbolic formulae found in mathematical texts are not easy to typeset 
with such software.  

•  Arabic version of western typesetting systems, such that the Arabic version of Word by 
Microsoft Co. Thus, lots of Arabic language particularities are completely unknown. 

 The use of computers is not yet enough widespread in the Arabic world, even for 
typesetting. Arabic versions of specialized software are rarely available because there are few 
users. Systems for calculating in Arabic are rarely available. So Many people believe that 
technical difficulties in relation with the Arabic language are behind this fact while it is just a 
problem of the size of the market. 
 The globalization of trades, and especially the use of Internet, implies at least two probable 
complementary trends in the development of software: the search for publics on the 
worldwide scale by supporting a great number of languages, and the adaptation of software to 
this diversity of users, by taking into account the particularities of each linguistic or cultural 
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context. The development of the Unicode norm and that of the environment Java are some of 
the aspects of these trends. 
 
 
4.4. Coding 
 
 During many years, computers used only the 26 letters of the Latin alphabet in its English 
version. The ASCII coding system for example did not recognize even the accents in French. 
Thereafter, the ASCII coding system has been extended to cope with all European languages. 
Incompatibilities among keyboards followed: incompatibilities among page codes; problems 
of electronic transmission of texts, etc. Up till now, the pure ASCII is still the unique 
universal norm for coding texts. The lack of a normalized and complete coding system that 
includes all known alphabets is one of the main problems that face computer software in 
general. The norm Unicode has been built to give an answer to this question. Unicode is a 
system on 16-bit, it allows the coding of 65536 different characters [15] [19]. Therefore, it 
allows typesetting in several languages and even in a multi-language mode. The 
generalization of the use of this coding system requires re-writing a great number of already 
available software. 
 
 
5. Mathematical Typesetting  
 
 Because of several reasons, typesetting mathematics is not an easy business. Even for 
western languages, there are few mathematical fonts (five at most) [5], face to thousands of 
fonts for current texts. The well-known typesetting system Word by Microsoft Co. [17], for 
instance, uses an external EquationEditor, a restriction of MathType from Design Science 
[16]. The sub-file generated is not in a textual format. There are less known systems such that 
Swift system, based on Java Script. It generates a textual format file. It allows inserting 
mathematical formulae in an HTML document. Generally, these systems are in an 
experimental level. 
 
 
5.1. TEX system 
 
 TEX is a computer typesetting system developed by D. E. Knuth all along a decade starting 
from 1977 [8]. Two main goals were at the origin of the project: the perfection of the quality 
of typesetting and the independence from hardware and/or software. The text generated 
should be suitable for electronic transmission. Therefore, the system environment should be 
independent from platforms, keyboards, etc. Technological mutations, even after years, 
shouldn’t affect the text. Moreover, many typographical duties such that applying 
typographical rules implied by styles etc. should be managed automatically by the system. 
Nowadays, this system is getting a widespread norm. More and more scientific periodicals, 
reviews and publishers ask the authors to submit their works already typeset with TEX.  
 Let us quote some characteristics of TEX: 

•  TEX is easy to use for commands are logical. A command consists generally on a simple 
transliteration, or abbreviation, of what is pronounced in English to read what the user 
writes preceded by a backslash (ex: \bf to mean bold face a string, \int to draw the 
symbol of integral, ...). 
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•  TEX is a not a WYSIWYG system. The input text is processed to generate a typeset text. 
This proof comes in a professional quality. The typeset file is formatted as text. It 
consists mainly on an abstract description of the document that is independent from the 
output hardware. Of course, drivers for the monitor and/or for the printer are necessary 
to display or print the document. 

•  TEX can be adapted without big changes to different contexts: for instance, the 
hyphenation rules, depending on the language, can be chosen easily by the user. The 
document style can be changed with a simple specification in the preamble. Then, the 
system makes all the necessary changes. 

•  TEX belongs to the public domain software. It could be used free of charge. The TEX 
sources are available. So, possibilities for developing extensions and/or its adaptations to 
different situations are always offered. D. E. Knuth wrote a documentation of an 
exceptional quality about these sources and about the utilization of TEX [8]. 

 
 
5.2. Available typesetting systems for Arabic mathematical documents  
 
 Mathematical handbooks are still often written with typewriters or even by hand. 
Sometimes, typesetting systems are used to typeset the textual component of the document. 
When the symbolic component is written with European symbols, classical equation editors 
can help to typeset this component to. Up till now, there is no system that allows typesetting 
Arabic mathematical texts with an acceptable quality even when symbolic formulas are in a 
Latin transliteration. Those with Arabic symbolic handwriting running from right to left are 
always handwritten because there is no system for this purpose at all. 
 Nevertheless, There are some good typesetting systems that can handle Arabic 
mathematical texts with Latin symbolic formulae such that:  

•  The system ArabTEX by K. Lagally from the University of Stuttgart [10]. It allows 
inserting Latin mathematical expressions in an Arabic text. This system is an extension 
of TEX system. In fact, D. E. Knuth and P. MacKay presented the general principles of 
an extension of TEX that may allow the system handling strings of Arabic script. They 
called these principles TEX - X∃T [9]. Thus, systems dedicated to manage the bi-
directionality of the handwriting, such as TEX--X∃T developed by P. Breitenlohner in 
1992, has been built starting from these principles. ArabTEX includes the system TEX--
X∃T plus an Arabic font designed for the special purposes of the situation. 

•  The system Ω is an extension of the system TEX adapted to Unicode. It allows typesetting 
multi-lingual documents. It contains the system TEX--X∃T. Y. Haralambous and J. 
Plaice have developed the system Ω in 1995 [5]. The system Ω adopts the format Λ and 
covers all characters of the Unicode coding system. Processing an Arabic document with 
Ω can probably be faster than with ArabTEX system. It is probably a system that can 
allow typesetting Arabic mathematics. 

 
 
5.3. Typography for an Arabic mathematical typesetting system  
 
 Mathematical typesetting needs a large number of particular symbols. Some of these 
symbols occur in various shapes and sizes. These symbols are to be written in a two-
dimensional pattern according to the structure of the formula where they figure.  
 A new system for typesetting mathematics in Arabic, with an acceptable quality, needs at 
least a complete family of extended fonts for mathematical typesetting. The Arabic alphabet 
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in multiple forms (initial, isolated, ...), in different fonts: Naskh, Thuluth, Roqaa, and Kufy... 
[2] and other alphabets as Greek and Latin should be provided. New rules for the calligraphy 
of mathematical symbols are to be found. Moreover, as for a TEX document, the output file 
should be in a format that allows manipulation, transmission through different platforms and 
durability. 
The compatibility between mathematical writing and Arabic language handwriting implies 
that, at least, two main rules should be observed: 

•  symbolic formulations are to spread out from right to the left in the same direction that the 
Arabic writing; 

•  a family of well-known symbols used in mathematics is to be replaced with Arabic 
equivalent signs. For instance, symbols to be pronounced in Arabic like π for the 
perimeter of a circle, sin for the sinus trigonometric function, etc. are to be fixed via 
mandatory conventions. 

Compatibility between Arabic language and mathematical formulation can be improved 
through a good normalization of the use of: 

•  words such as those that we find among symbolic expressions: if and only if, because, if 
then, thus etc.; 

•  a precise Arabic punctuation system [3]; 
•  some additional typographical rules; such as the unification of the direction of the sign / 

that one find in symbols such as ⁄ for division, % meaning per cent or m⁄s for speed unit. 
Some simplifications of the handwriting and the typesetting will be helpful. So symbols such 
as +, -, =, etc. can be kept as they are. 
In order to draw different symbols in use in mathematical typesetting some methodological 
precautions can be very helpful: 

•  the traditional use of symbols in popular handbooks used in Arabic countries is to be taken 
into account; 

•  the history of symbolic notation is to be studied and reminded [4]. 
Some norms and conventions may also be useful: 

•  the report of Amman meeting about scientific symbols in Arabic held in 1987 [7]; 
•  typographical rules recommended by the AMS (American Mathematical Society); 
•  norms adopted by the ISO (International Standards Organization) in Geneva; 
•  typographical rules in use in the typesetting system TEX; 
•  MathML by W3C (World Wide Web Consortium) criteria used in mathematical 

expressions in the Web. 
 
 
6. The new system  
 
 Starting from the considerations reported in the previous sections, using the big capabilities 
offered by TEX, and its extension to handle Arabic texts ArabTEX, the newly built system 
allows typesetting full Arabic mathematical texts. A complete compatibility with TEX system 
is preserved. The first principles of the system are described in [11] and [12]. So we will only 
quote some of its features bellow. 
 
The new system offers: 

•  Arabic characters, without dots nor diacritic signs, and also Latin and Greek characters; 
•  “eastern” and “western” Arabic numbers according to the author specifications; 
•  Arabic dotting; 
•  delimiters with automatic adjusting; 
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•  mathematical Arabic symbols that stretch or shrink according to the concerned formulae 
in operand position, such as an Arabic square root symbol etc. 

•  different shapes for some symbols. 
•  the use of calendars with “eastern” or “western” Arabic names for the months. 
•  automatic styles can be predefined. 

In addition, the system offers the features: 
•  typographic rules in use to write symbols vary automatically according to the fact that the 

symbol is inserted into text or in display style unless the user make an other choice; 
•  supplementary signs can be introduced in symbols of variables or constants; 
•  spacing between signs is managed automatically; 
•  sizes of formulae in superscript or subscript are adjusted by the system; 
•  symbols for operators are stretched or shrunk according to the context; 
•  equations and system of equations can be numbered in the left or in the right; 
•  matrixes and tables can be composed. 

 Such package will be useful whenever mathematical lessons are to be taught to Arab pupil 
through Internet for example. Some samples of Arabic mathematical formulae written with 
this system are presented below in the attached annex. 
 
 
7. Conclusion 
 
 A good teaching of mathematics is of a high importance in all curricula, for mathematics 
allow reasoning. Learning mathematics in Arab world is rarely available in Arabic. When it is 
so, the handbooks typesetting is of a very modest quality. Scholars, in many countries, at 
many levels, have to learn mathematics, and other sciences, in a foreign language. To write 
Arabic scientific documents for a suitable learning of sciences, there are still many 
typographic agreements to be taken and typographical rules to be adopted and taught. 
Nowadays, scientific knowledge publishing becomes more and more electronic. Tomorrow, 
the classroom will be connected to the network and the knowledge written in Arabic scientific 
documents should be written for a lively and comfortable learning. Software such as the 
package presented above constitutes small steps toward these goals. There is still lot to do but 
it is really worthwhile.  
 Wide and multiple Landscapes of applications stretch for “typesetting difficult or elaborate 
documents” such that Arabic mathematical texts. Besides the direct utilization of typesetting 
of scientific documents (manuals, books of synthesis, ...), we can quote, for instance: 

•  the development of syntactic correctors for symbolic expressions; 
•  the development of software for the learning of sciences aided with computer 

(computation systems like Mathematica, Maple, Mathlab, or automatic reasoning 
systems, optical character recognition, etc.); 

•  electronic publishing and automatic translation of Arabic scientific texts, etc. 
Many issues related to these topics are still open questions. 
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