` Ąúrb ĂúH (Sabra), a Syriac TEX system

Yannis Haralambous^�

187, rue Nationale, 59800 Lille, France, Fax: +33 20.40.28.64,

haralambous@univ-lille1.fr

Abstract

In this paper we present “Sabra”, a typesetting system for the Syriac script, based on TEX and METAFONT. We cover Serto, Estrangello, as well as East Syriac, both for the Syriac language as for Garshuni. Ligatures as well as stretching connections (keshideh) are automatically performed. Straight or curved isolated Serto olaph are chosen according to a set of rules described in the paper. This work is part of the ScholarTEX project. ’þßßßþy—\wH ’þßßßþnSl^ `j fiú

‚‚j` EþßßßþW‚j flþßßßþTffl `j‹r“j �ú hhþßßßþ—t—`ˇ >Sabra `rþßßßþbH< ˇ `j‹r“j ’þßßßþC˙ ’þßßßþsy«rW ´rþßßßþqffl

.`tþßßßßßßßßßßßßßßþy—^wH `j fiú

‚‚j` fiúþßßßßßßßßßßßßßßþC‹ flþßßßßßßßßßßßßßßþk^ ’þßßßßßßßßßßßßßßþxlP Eþßßßßßßßßßßßßßßþl—ˇ `j‹r“j .>METAFONT< ˇ �ú––˙‚ >T_EX< ˇ `j‹r“j jwþßßßßßßßßßßßßßßþpfi

.þþCwcr˝ flþþTffl B fiúYYþþyfi`ˇ Eþþyfi˙‚ `tþþy fiú

xxC˘ffl `j fiú

‚‚j`‚ ’þþ«rH‚ :’þþC` rþþffl` :’þþlgCrTH`

Contents

1 Introduction: Difficulties of Syriac Typesetting 1 1.1 Scripts, and their Names : : : : : : : : 1 1.2 Technicalities : : : : : : : : : : : : : : 2 1.3 Solutions: TEX, Ω : : : : : : : : : : : : 2 1.4 The Serto isolated olaph : : : : : : : : 2 1.5 The Serto initial olaph-lomad ligature : 3

2 Using Sabra 4 2.1 Requirements : : : : : : : : : : : : : : 4 2.2 Preparing the input file : : : : : : : : : 4 2.3 A text in a text in a text: nesting modes 4 2.4 Transcription of Syriac consonants and long vowels : : : : : : : : : : : : : 5 2.5 Transcription of Syriac vowels and diacritics : : : : : : : : : : : : : : : : : : 5 2.6 Transcription of Garshuni letters and diacritics : : : : : : : : : : : : : : : : : 6 2.7 Stretching letter connections (˝dSĲ) : : 7

3 Notes on the design of the fonts 7 3.1 Anti-symmetry of Serto letters lomad and ‘e : : : : : : : : : : : : : : : : : : 7

4 Tables 9 4.1 Syriac consonants and long vowels : : 9 4.2 Arabic written in Syriac script (Garshuni) 13

5 Examples 17 5.1 Serto script, Syriac language : : : : : : 17 5.2 Serto script, Arabic language (Garshuni) 17 5.3 Serto script, Jacob of Edessa vowels : 18 5.4 Estrangello script, Syriac language : : 18 5.5 Estrangello script, Arabic language (Garshuni) : : : : : : : : : : : : : : : : 19 5.6 Estrangello script, Jacob of Edessa vowels : : : : : : : : : : : : : : : : : : 19 5.7 East Syriac script, Syriac language : : 20 5.8 East Syriac script, Arabic language (Garshuni) : : : : : : : : : : : : : : : : 20

1 Introduction: Difficulties of Syriac Typesetting

1.1 Scripts, and their Names

Like Greek and Hebrew, Syriac is a living language and a language of scholarly interest. But unlike Greek and Hebrew, Syriac has not been written in a unique way. Moreover, political or religious communities have used script variants as a distinguishing feature. The result is that —at least

�The author would like to thank George Kiraz (Cambridge), Johannes de Moor (Kampen), Murielle Debré (Paris) and f. Hazaïl Soumi (Louvain-La-Neuve) for their friendly support and guidance.

in older scholar texts^1— the different Syriac scripts are often called by names of Christian sects, which have used them in the past:

ffl Nestorian, which we call “East Syriac”;

ffl Jacobite (Syrian Monophysites), which we call “Serto” (’«rH); ffl Melchitic, a variant of Estrangello, not covered by this paper.

These names will not be used in this paper (native Syriac language speakers find them offensive).

Other scripts, with less problematic names, are “Estrangello” (’Ąúl ^úgC @úrTH ^ú̀�), Peshito (a variant of Serto) and Mandean (a very quadratic variant of Estrangello, close to Arabic Kufic) the later two not covered by this paper.

1.2 Technicalities

Syriac presents the same typesetting problems as Arabic^2: right-to-left writing direction, contextual analysis, multitude of vowels and diacritics. It should be noted that Syriac needs almost the double amount of vowels/diacritics than Arabic: in fact, Syriac uses many vowel systems, sometimes mixed, and Garshuni Syriac (Arabic written in Syriac script) uses all Arabic vowels and diacritics.

1.3 Solutions: TEX, Ω

The ` Ąúrrb ĂúHH (Sabra = “hope”, in Syriac) system is build upon TEX and hence heritates all of TEX’s power and flexibility. Nevertheless, the many problems involved in Syriac typesetting make the use of supplementary tools unavoidable: a pre-processor is used for ‘input encoding ! font encoding’ translation, and contextual analysis; a multiple font loading mechanism is used to access all the signs, and TEX--XET is necessary for switching writing directions.

This rather cumbersome way of adapting TEX to Syriac will be obsolete once the Ω extension of TEX^3 is fully operational. Ω allows the use of 16-bit fonts (up to 65,536 characters) which is more than enough for Syriac; the contextual analysis and remapping of codes is handled by internal Lex-like filters and TEX--XET is integrated by default.

With respect to the forthcoming availability of this new TEX system, we will not enter too much into TEX- and METAFONT-specific techniques which become obsolete under Ω.

1.4 The Serto isolated olaph

The Serto letter olaph, when in isolated contextual form, can take two different shapes: “straight” ă and “curved” `. Here are the rules for choosing between straight and curved form:

1. At word begin, the curved form is used;

2. Inside the word, or at word end, the straight form is used, except in the following cases:

3. When the letter olaph is preceeded by

(a) a dolath ˇ, or (b) a waw ‚, or (c) a waw followed by a dolath ˇ‚, or

1And even in more recent texts, like [8] (1980), still using only the terms ‘Jacobite’ and ‘Nestorian’. 2See [6] for a detailed discussion on the problems of Arabic typesetting.

3See [7] for a detailed discussion of Ω’s features, and follow the Ω project pointer in the http://www.ens.fr homepage to find out about the latest status of this very ambitious project.

(d) a double dolath^4 ˇˇ.

Here are some exceptions to these rules, found in [3]:

ffl the word \ Ăú̀ Ąú̀ (ĆŸr = air), and it’s plural form F` Aú^ Ćú̀ Ąú̀, contradict rule 2: the curved form of olaph

is used inside the word;

ffl the words fl ´ú̂ă ~ú̌ (wolf), ă Aú\ă `ú̌ (combat) contradict rule 3-a: although olaph is preceeded by a

dolath it is typeset in straight form;

ffl the word ‚ă `ú‚ (letter waw) contradicts rule 3-b: although olaph is preceeded by a waw it is

typeset in straight form.

It seems that all Syriac authors/typesetters do not follow the same rules: [2] uses only the curved form of olaph; the text given as example in [9, p. 181] uses a curved olaph at word begin and a straight one otherwise, E V E N when preceeded by a waw or a dolath. In another document [5], also printed at the Imprimerie Nationale in Paris, one finds only straight olaphs, even at word begin...

According to f. H. Soumi^5, the rules are by far more complicated than those given above, and a good knowledge of Syriac language is necessary to determine the form of olaph to be used. The author would be grateful for any supplementary information.

The input methods for the different forms of olaph are described in section 2.4, p. 5.

1.5 The Serto initial olaph-lomad ligature

A similar phenomenon as for the isolated olaph letter, occurs for the initial olaph-lomad ligature: the use of this ligature obeys to the same rules as the typesetting of curved olaph letter: this ligature is used:

1. At word begin, except in the following cases:

2. When the letters olaph-lomad are preceeded by

(a) a dolath ˇ, or (b) a waw ‚, or (c) a waw-dolath pair ˇ‚, or (d) a double dolath^6 ˇˇ.

3. When the letters olaph-lomad are followed by olaph: in that case the first olaph is isolated curved and the letters lomad-olaph form a ligature. Example: } Ąúo

o Ćú̀ (to bewail).

This rule seems to be even less followed as the one for the form of letter olaph; here are some exceptions, found in [3]: Q @úÍ Ąú̀ (letter olaph), Q BúÍ Ąú̀ (thousand) with the variant form ’ AúpÕ@úŸ.

The input methods for the different forms of olaph are described in section 2.4, p. 5.

4In a private communication, G. Kiraz mentions only the three first rules. The fourth one has been detected by the author in [4, p. 273].

5Personal communication.

6In the same private communication, G. Kiraz mentions only the three first rules. The fourth one has been introduced in analogy with the case of the isolated olaph letter.

2 Using Sabra

2.1 Requirements

To typeset in Syriac using ` Ąúrb ĂúHH, one needs a decent TEX system (in this context, this would be a TEX implementation featuring Peter Breitenlohner’s TEX--XET and an operational METAFONT implementation), a relatively powerful machine (being able to run BigTEX) and the ` Ąúrrb ĂúHH (Sabra) package^7, consisting of a preprocessor (sabra), fonts written in METAFONT, and TEX macros. The preprocessor is written entirely in G N U Flex, without using any system-dependent subroutines; hence it can be compiled in a straightforward manner on any platform having a G N U Flex executable and an ANSI C compiler.

Once ` Ąúrb ĂúHH installed, typesetting is done in two steps: an input file is prepared using the syntax we will describe below; the preprocessor then reads this file, and produces a L^ATEX 2” (or plain TEX) file which then can be run through TEX, in the usual way. Once Ω will be operational, there will be no pre-processor needed anymore.

2.2 Preparing the input file

If you wish to write your file in L^ATEX 2”, you have to include the line

\usepackage{sabra}

in the preamble.

A ` Ąúrrb ĂúHH input file contains text, TEX/L^ATEX macros, and preprocessor directives. The latter concern only Syriac script. To type Syriac text you need to enter Syriac mode; this is done by the preprocessor directives <E> (Estrangello), <S> (Serto) or <C> (East Syriac). To leave one of these modes, one enters </E> or </S> or </C>.^8

Once you are inside Syriac mode, you type Syriac text in Latin transcription, from left-to-right. No special indication needs to be given to TEX about font or writing direction switching, this is done automatically by TEX.^9 Section 2.4 describe the transcription you have to use as well as all other features of the preprocessor.^{10}

2.3 A text in a text in a text: nesting modes

Often one needs Latin, Greek, or other left!right insertions inside Syriac text; these insertions may again contain Syriac insertions, and so forth. If it weren’t for the writing direction, it would be equivalent of switching from one script to the other. Unfortunately, the situation is more complicated: every writing direction is an environment, and paragraph breaking into lines depends on the rules of this environment. The only way to deal properly with such environment is to nest them: if you want to switch from Syriac to Latin, you have to decide:

1. if you are finished with Syriac and you are “returning” to Latin, in which case you leave Syriac mode by typing </E> (Estrangello), </S> (Serto) or </C> (East Syriac);

2. if you are going to type a Latin insertion: in that case you enter (nested) Latin mode by typing <L>. To leave this mode, use </L>; this will bring you back to the script you were using before (Serto, Estrangello or East Syriac).

7� Ąúrb ĂúH it is part of the long awaited version 1 of the ScholarT_EX package, together with new Greek, Arabic, Hebrew, Coptic

and Akkadian cuneiform systems.

8A few other similar directives concern other languages of scholarly interest: <A> for Arabic Naskhi, <H> for Biblical Hebrew, <K> for Akkadian cuneiform. Other writing systems provided by ScholarTEX do not require a preprocessor.

9Nevertheless, when your text takes more than one paragraphs, you have to write the commands \hfill\phantom{.} at the end of the first paragraph, and \beginR at the begin of the next one; this is an unfortunate shortcoming of TEX--XET, which will be fixed in forthcoming versions of Ω.

10Nevertheless, the document preparation syntax will remain the same so that documents prepared for the current version of � Ąúrrb ĂúHH will still be processable by Ω and produce exactly the same results.

Inside nested Latin mode the preprocessor is totally inactive: nothing is changed, up to the next </L>, <S>, <E>, or <C>. Similarly, when you are in (nested) Latin mode and enter into a (doubly nested) Syriac mode, everything is as in usual Syriac mode, with the only difference that when you leave it you are back in (nested) Latin mode, and so on...^{11}

The figure below illustrates the nesting property of nesting modes:^{12} ...

          <E> ... </E>
     <L> ... ... ... </L>
<S> ... ... ... ... ... </S>

2.4 Transcription of Syriac consonants and long vowels

The Syriac transcription of letters (consonants and long vowels) is given in tables 1 (Serto), 2 (Estrangello) and 3 (East Syriac), pages 9–10 of the appendix.

Here is a simple example of code producing non-vowelized Syriac text:

<S>tuub qTygwRys d’rysTTlys pylsuup’</S> will produce

— ’PwslyP IylTTs—\`ˇ I—^wgyTW ´‚j, in Serto;

— ’PwslyP IylTTs¯“� I¯^wgyTW �flj, in Estrangello (<E> and </E> instead of <S> and </S>);

— ’PwslyP IylTTs—\`ˇ I—^wgyTW ´‚j, in East Syriac (<C> and </C> instead of <S> and </S>).

Some notes concerning the transcription of letters of tables 1–3:

There is no distinction between isolated, initial, medial and final forms; these are automatically applied by TEX.

Some letters have multiple transcriptions: ’ or aa for olaph, w or uu for waw, h or ee for he, y or ii for yud. These produce exactly the same results: choosing between them can make transcribed input more readable, especially when the text is not vowelized (for example, when used as mater lectionis, long vowels are more readable when transcribed as vowels, etc.).

In section 1.4, p. 2 we mentioned the two forms of Serto isolated olaph. If the rules described in that section are to be followed, then no extra precaution need to be taken: the transcription ’ will produce a straight or a curved olaph depending on the context. To disobey the rules, two extra transcriptions are given: ’| will produce a straight isolated olaph, and ’@ a curved one, under

A L L circumstances. So, for example, the exceptions seen in 1.4, p. 2 \ Ăú̀ Ąú̀ and fl ´ú̂ă ~ú̌ are input as

<S>’@A’@ar</S> and <S>di’|bAl</S> respectively.

In section 1.5, p. 3 we gaved rules about the typesetting of the olaph-lomad ligature. Once again, these rules are automatically applied by ` Ąúrb ĂúH. To transgress them, one can use the same transcriptions as in the previous paragraph: ’@ for a curved olaph (the logical choice, since we are necessarily at word begin) or ’| for a straight one. Here are some example: <S>’alAhA’</S> to obtain ă ´úhAúÕ@úŸ (god), <S>’elA’</S> for } Ąúo

o Ćú̀ (to bewail) but <S>’@Alep</S> for Q BúÍ Ąú̀ (thousand).

Transcription s| stands for the two-form semkath. This letter will be typeset in isolated or final forms only, while usual s will have all four forms (isolated, initial, medial and final). The transcription s+ is used for the (two-form) letter semkath with tail.

2.5 Transcription of Syriac vowels and diacritics

There are many systems of Syriac vowelization, and often more than one of them are used simultaneously. ` Ąúrb ĂúH provides four types of vowels:

11The number of times you can enter a mode inside a mode, is given by the preprocessor internal variable MAX_STATE_STACK_SIZE which by default is set to 16. Besides switching from Syriac to Latin and back, you can also switch to Garshuni Syriac (see 2.6, p. 6) or from one Syriac script to another.

12For people with L^ATEX experience, it may be enough to say that every � Ąúrrb ĂúHH mode corresponds to a L^ATEX environment.

1. Greek vowels (see table 4, p. 11);

2. Vowel points (see table 5, p. 11);

3. East Syriac vowels (see table 6, p. 11);

4. Jacob of Edessa vowels (these are not diacritics but real letters) (see table 7, p. 12).

These vowels can be used in the same context: a word can very well contain for example Greek and East Syriac vowels: B‚ ¨úhl –ü—ˇ ’ Aúkl `úfflˇ } Ćúv

v ˛úmfi j Uü‚U (listen the words of their king).

In two cases (inverted Greek vowels and Jacob of Edessa vowels), there are alternate input methods. If one has to typeset texts which have more inverted Greek vowels than regular ones, or more Jacob of Edessa vowels than Greek ones, one can enter into “inverted vowel” (or “Jacob of Edessa vowel”) mode. This is done by typing <INVVOW> (resp. <JACVOW>). Once entered in one of these modes, the transcription of vowels changes, as indicated in the table. This behaviour of the pre-processor continues until the user exits the mode (by typing </INVVOW> or </JACVOW> respectively).

2.6 Transcription of Garshuni letters and diacritics

Garshuni is Arabic written in the Syriac script. Since the Arabic language has a few more sounds than Syriac, new letters had to be introduced: these are pre-existing Syriac letters with additional dots or strokes^{13}. The Garshuni transcription used in ` Ąúrb ĂúHH is exactly the same as in the ăćÖÏ´ (Alamal = “hope”, in Arabic) system, the Arabic part of ScholarTEX system.

This means that the transcription used to typeset Arabic language in Syriac script, is D I F F E R -

E N T from that used to typeset Syriac language, although the letters themselves are mostly the

same. The transcription used for Garshuni is described in tables 11, p. 14 (Serto), 12, p. 15 (Estrangello) and 13, p. 16 (East Syriac), for the consonants and long vowels and in table 10, p. 13 for the Arabic vowels and diacritics.

This transcription is only valid in “Garshuni mode”: to enter Garshuni mode, one has to do the following steps: (a) entering into Syriac mode (by typing <S> for Serto, <E> for Estrangello or <C> for East Syriac), and (b) enter into Garshuni mode, by typing <G>. So, for example, the famous Arabic “welcome”

ÏÐhÈffi Èň ÏÐĺŒ´

is transcribed <A>’aahlAaN wa sahlAaN</A> in ăćÖÏ´; to typeset it in Syriac Serto script we just have to write <S><G>’aahlAaN wa sahlAaN</G></S>. Here is the result:

ęú}oh "úH "ú‚ ęú}o˙ śú̀

The reader must realize that these “modes” have to be nested: if one enters Syriac mode and then Garshuni mode, then one must first leave the later and then the former.^{14}

13There seem to be many ways of adapting Syriac script to the Arabic language; the author has chosen to follow the one suggested by G. Kiraz. Have there been Persian or Turkish texts written in Syriac script? The author would be grateful on any information related to this question.

14This is not the case for the “inverted vowel” mode and the “Jacob of Edessa vowel” mode: these can be entered and exited at any time, without nesting with Syriac mode. To be more precise we should call these “pseudo-modes”, or “global flags”.

2.7 Stretching letter connections (˝dSĲ)

As in Arabic, Syriac words are never hyphenated. To balance white space on each line, one stretches connections between initial and medial, or medial and final forms of letters. This stretching is called ˝dSĲ “keshideh” (a Persian word, derived from the verb ďdSĲ, “to stretch”, see [1, p. 171]).

In ` Ąúrrb ĂúHH, stretching of letter connections is not activated by default. To activate it, one uses the preprocessor directive <KESHIDEH> (and </KESHIDEH> to desactivate it). This is not a “mode” in the sense of <G> (Garshuni mode) or <L> (Latin mode) and hence doesn’t need to be nested with respect to Syriac mode.

Here is an example of the use of letter connection stretching:

` Ćú^^t `úyyffl ’ ^úm ˙ú“^ E ˛úy ~úS AúC`ˇ fly ~úı ´ú̇ ’C` r `úffl Ąú̀

’^tı `ú̌ˇ : CwTp `ú““ İ ´úĲĲ ´úffl ˛úw `ú—— Ey Ćúfi ´úh^

U Ąú\ ¨ú‚‚jˇ ’ BúC ˛úw Dún ´úWˇ ’C\jw `úffl‚ ’s ~úypW ` ´ú̇˙ˇ ’ ^úm ´úyyHˇ E ˙úffl ` ´ú̆“ .@ ~úy ŁúH Ćú̀ Ąú}vlm `úfflffl ¨ú‚˘ `úı Effl : wffl Ćútt“j` ’q ~úy“ Ăú\ ’ Aún^ `ú‹ E ^úffl

.‚r Ăús“ `ú‚ ‚\ `úYY `ú̂^j Ćú̀`

Without letter connection stretching

` Ćú^^t `úyyffl ’þßßßßßþ ^úm ˙ú“^ Eþßßßßßþ ˛úy ~úS AúC`ˇ flþßßßßßþy ~úı ´ú̇ ’þßßßßßþC` rþßßßßßþ `úffl Ąú̀

’þßßßßßßßßßßßßþ^tı `ú̌ : þßßßßßßßßßßßßþCwTp `ú“ İ ´úĲĲþßßßßßßßßßßßßþ ´úffl ˛úw `ú— Eþßßßßßßßßßßßßþy Ćúfi ´úh^

U Ąú\ ¨ú‚jˇ ’þßßßßßßßßßßßßßþ BúC ˛úw Dún ´úWˇ ’þßßßßßßßßßßßßßþC\jw `úffl‚ ’þßßßßßßßßßßßßßþs ~úypW ` ´ú̇˙ˇ ’þßßßßßßßþ ^úm ´úyHˇ E ˙úffl ` ´ú̆˘“ .@þßßßßßßßþ ~úy ŁúH Ćú̀ Ąú}vþßßßßßßßþlm `úffl ¨ú‚˘ `úı Effl : wþßßßßßßþffl Ćút“j` ’þßßßßßßþq ~úy“ Ăú\ ’þßßßßßßþ Aún^ `ú‹ E ^úffl

.‚rþþ Ăús“ `ú‚ ‚\ `úYY `ú̂^j Ćú̀`

With letter connection stretching

3 Notes on the design of the fonts

The Serto, Estrangello, and East Syriac fonts have been designed in the METAFONT language. Characters are described by mathematical equations (1st and 3rd degree polynomials, known as Bézier curves), using parameters. These parameters define the weight, scaling, optical correction and style of each character and of the entire font. The author has tried to follow traditional Syriac types as much as possible: inspirative sources have been kindly provided by G. Kiraz.

Syriac scripts carry so much beauty and offer so many challenges to the designer that giving even a half-complete description of the designing process of these fonts would be too long for this paper. The author only retained a specific phenomenon of the Serto script, which he believes will be of interest to type designers even unfamiliar with the Syriac language and script:

3.1 Anti-symmetry of Serto letters lomad and ‘e

One of the most interesting challenges in type design is the art of making symmetric letters look different. It is a known fact that older types (such as the Elzevirs or Venitian ones) are more readable than modern sans-serif ones; this is in part a consequence of small distinguishing features between letters which otherwise “would look too much alike”. In the Helvetica type, letters ‘b’, ‘d’, ‘p’ and ‘q’ are just reflections and rotations one of each other; in Garamond, their shapes are significantly different, so that a reflected ‘p’ is not identical to a ‘q’, and so forth.

In Serto, a similar problem arises with letters lomad and ‘e: as can be seen in the following table, in principle ‘e can be seen as a shortened lomad:

Form Isolated Initial Medial Final lomad ff fi l fl

‘e L M ‘ N

How did Serto type designers make it easier for the eye to distinguish between these letters? By giving them different angles. We are talking about the angle of the main stem of these letters (or of the two parallel stems, in the case of the isolated and final forms). The following table gives the angle of these stems, when tracing them downwards and from left to right:

Figure 1: The Serto isolated gomal-lomad and gomal-‘e ligatures

Figure 2: The Serto initial gomal-lomad and gomal-‘e ligatures

Form Isolated Initial Medial Final lomad -30o -40o -40o -30o ‘e -40o -30o -30o -40o

This is what we call “anti-symmetry” of these two letters: whenever one of them has an angle of -30o, the other one (in the same contextual form) has an angle of -40o. Here is what it gives when these letters are close to each other:

ffN‘fi LfllM

The story doesn’t ends here. One of the most beautiful Serto letter combinations is the gomallomad one, because that long straight lomad stroke is drawn as a continuation of the equally long gomal stroke: Ìě (to bubble). This means that the gomal stroke must have exactly the same angle as the lomad one, and that these two letters should be specially drawn to fit together.

What happens now when gomal is followed by an ‘e rather than by a lomad? Once again the gomal must have the same angle as this letter.

This means that we need two gomals: one for the (final) lomad, with an angle of 30o, and one for the (final) ‘e, with an angle of 40o. The amusing part is that the former will fit also exactly to the (medial) ‘e and the later to the (medial) lomad. These ligatures are illustrated on figures 1 (gomal followed by final letters) and 2 (gomal followed by medial letters).

Of course ` Ąúrb ĂúHH chooses automatically the right form of letter gomal.

4 Tables

4.1 Syriac consonants and long vowels

` ´ ¨ ˇ ¯ ˙ ‚ ‹ ›

’ b g d D h, ee w, uu z x

„ – ff ffi B F J L

T y k l m n s s+ ‘

O U V \ ^ _ j ă`

p Y q r R S t ’| ’@

Table 1: Syriac Serto letters and their input codes

` ´ ¨ ˇ ¯ ˙ ‚ ‹ ›

’ b g d D h, ee w, uu z x

„ – ff ffi B F J L

T y k l m n s s+ ‘

O U V \ ^ _ j ``

p Y q r R S t ’| ’@

Table 2: Syriac Estrangello letters and their input codes

` ´ ¨ ˇ ¯ ˙ ‚ ‹ ›

’ b g d D h, ee w, uu z x

„ – ff ffi B F F L

T y k l m n s s+ ‘

O U V \ ^ _ j ``

p Y q r R S t ’| ’@

Table 3: East Syriac letters and their input codes

`úA ´úA ^úA ~úA ¨úA

In normal mode: a A e i u In inverted mode: <INV>a <INV>A <INV>e <INV>i <INV>u

˝üA ˚üA ˇüA ˘üA ¯üA

In normal mode: <INV>a <INV>A <INV>e <INV>i <INV>u In inverted mode: a A e i u

Table 4: Greek vowels and their input codes (type <INVVOW> to enter “inverted mode”, </INVVOW> to exit)

˙úA ¸üA

<.>, .a, .o <_.>, .e, .i

Table 5: Vowel points and their input codes

»úA —úA úA üA

/a /A //A /E

ıüA ȷüA »úA –üA

//E |e, /e /o /u

Table 6: East Syriac vowels and their input codes

Ø Ü à ä

In default mode: <JAC>a <JAC>E <JAC>e <JAC>I In Jacob of Edessa mode: a E e I

è ì ð ô

In default mode: <JAC>i <JAC>U <JAC>u <JAC>u/ In Jacob of Edessa mode: i U u u/

Table 7: Jacob of Edessa vowels and their input codes (type <JACVOW> to enter “Jacob of Edessa vowels mode”, </JACVOW> to exit)

˛úA ‚üA ›üA ‹úA

<PLU>, <SEYAME> <_PLU>, <_SEYAME> _", <_SHWAYA> ", <SHWAYA>

“úA ”üA «üA „úA

<QUS>, <QUSHOYO> <RUK>, <RUKAKHA> <_LIN> <^LIN>

ffüA fiüA flüA ffiüA

<MEGA> <KILO> <TILDA> <CUP>

fflúA úA

<BAREKH> <QSO>

Table 8: Miscellaneous Syriac diacritics

; , $ # /

; , +: \: /:

: . * < >

:, |:^{15} . :: << >>

Table 9: Syriac punctuation

4.2 Arabic written in Syriac script (Garshuni)

"úA 9úA #üA $úA %úA )úA &úA ’üA

a "a i u : * aN iN

(úA *úA :úA +úA ,úA -úA .úA /úA

uN *a *"a *i *u *aN *iN *uN

Table 10: Garshuni vowels and their input codes (type <G> to enter “Garshuni mode”, </G> to exit)

15The transcription |: for : becomes necessary in Garshuni mode, because of a conflict with one of the sukun diacritic (see table 10).

{)`( `)´( ąú̀)Í´( ÿú̀)ø( řú̀)Ö´(

|| A ’A "A ’a

;ǜ)Õ´( 0ú‚)_Öň( Š)_Öŋ( ´)^( ¸)˝(

’i ’u ’y b "t, "h

j)ˇ( Ď)˙( Ł)‹( ›)”( Ę)»(

t t_ g H h_

ˇ)( Ć)ı( \)ff( ‹)fi( F)fl(

d d_ r z s

_)Ă( U)Č( Ě)Ę( „)Ľ( Ő)Ň(

S Y D T Z

L)Ŕ( -)Š( O)Ţ( V)Ÿ( )Ż(

‘ G p, f q k

ff)đ( ffi)ą( B)ď( ˙)ğ( ‚)ň(

l m n h w, U

–)ś(_{I, y}

Table 11: Garshuni Serto letters and their input codes (type <G> to enter “Garshuni mode”, </G> to exit)

{)`( `)´( !ú̀)Í´( 8ú̀)ø( 0ú̀)Ö´(

|| A ’A "A ’a

;ǜ)Õ´( 0ú‚)_Öň( Š)_Öŋ( ´)^( ¸)˝(

’i ’u ’y b "t, "h

j)ˇ( Ď)˙( Ł)‹( ›)”( Ę)»(

t t_ g H h_

ˇ)( Ć)ı( \)ff( ‹)fi( F)fl(

d d_ r z s

_)Ă( U)Č( Ě)Ę( „)Ľ( Ő)Ň(

S Y D T Z

L)Ŕ( -)Š( O)Ţ( V)Ÿ( )Ż(

‘ G p, f q k

ff)đ( ffi)ą( B)ď( ˙)ğ( ‚)ň(

l m n h w, U

–)ś(_{I, y}

Table 12: Garshuni Estrangello letters and their input codes (type <G> to enter “Garshuni mode”, </G> to exit)

{)`( `)´( ąú̀)Í´( ÿú̀)ø( řú̀)Ö´(

|| A ’A "A ’a

;ǜ)Õ´( 0ú‚)_Öň( Š)_Öŋ( ´)^( ¸)˝(

’i ’u ’y b "t, "h

j)ˇ( Ď)˙( Ł)‹( ›)”( Ę)»(

t t_ g H h_

ˇ)( Ć)ı( \)ff( ‹)fi( F)fl(

d d_ r z s

_)Ă( U)Č( Ě)Ę( „)Ľ( Ő)Ň(

S Y D T Z

L)Ŕ( -)Š( O)Ţ( V)Ÿ( )Ż(

‘ G p, f q k

ff)đ( ffi)ą( B)ď( ˙)ğ( ‚)ň(

l m n h w, U

–)ś(_{I, y}

Table 13: Garshuni East Syriac letters and their input codes (type <G> to enter “Garshuni mode”, </G> to exit)

5 Examples

5.1 Serto script, Syriac language

ă ¨ú̌ Ąújw ¨úM

.ffi Búrþßßßßßßßßþffl @ú\‚ › `úY @úC ’þßßßßßßßßþS—˘ `úW hþßßßßßßßßþ ^úfflwp^ ’þßßßßßßßßþy ´ú—\wH ’þßßßßßßßßþİ ´úS Búlfiˇ ‚ `úhfi ’þßßßßßßßßþx^ ¨úwc flþßßßßßßßßßßßßþ ^úđě Ăú̀ tþßßßßßßßßßßßßþ ~úŽ’ ´ú—\w ¨úH ’þßßßßßßßßßßßßþ Lúİ ´ú̂ ¨úw« –˙w ˛úx ~úylS @úfi ’þßßßßßßßßßßßßþ Búİ ´úyx `úffl –˙w Lún AúpÍ ¨úw—‚ ăRþþy Cúp `úc ˙úhþþy ^ús Lúk ^úTfi ˙j˘M ~ú̌ ăRþþ— ~úhffl ’þþİp LúÎffl‚ ă BúRþþy ~úx^ ă Ąúj ˛úh ´ú̂` `ú‚ .@þþ Búlc`‚

˘ @úı h ^ú̂ ă Ąútþþď ´úW ¨ú‚r AúP ˙ Ćúj ¨ú‚‹ ¨ú‚r Aúıˇ ă Ąútþþ ´úď `ú“ } Ćúvþþ ^úmfi `ú‚ .wþþm ^úx @úfi‚ wþþm ´úH tþþŽ’ ´úffl Aú\ Ąú̀

wþþm ^ú̋\j `ú‚ wþþq ^úS @úP h ^ú̂

ă Ąútþßßßßßßßßßßßßßßþ ´úfflw `ú— Eþßßßßßßßßßßßßßßþy Búfi ´úh^ ă Bú^t `úďffl ’þßßßßßßßßßßßßßßþ ^úm ˙ú“^ Eþßßßßßßßßßßßßßßþ ˛úy ~úS AúC`ˇ flþßßßßßßßßßßßßßßþy Cúı ´ú̇ ’þßßßßßßßßßßßßßßþĲ` rþßßßßßßßßßßßßßßþ `úffl Ąú̀

.@þþ ~úy ˙úH Ćú̀ } ĄúvþþÎm `úffl U Aú\ ¨ú‚jˇ ’þþ BúĲ ˛úw Dún ´úWˇ ’þþĲ\jw `úffl‚ ’þþs ~úypW ’þþ^tž `ú̌ : þþCwTp `ú“

‚\ `úY `ú̂j Ćú̀ ¨ú‚˘ @úı EŻ : wþßßßßþffl Ćút“j` ’þßßßßþq ~úy“ @ú\ ’þßßßßþ Aúİ^ @ú‹ E ^úŻ ă ´ú̇ˇ ’þßßßßþ ^úm ´úyHˇ E ˙úŻ ă ´ú̆“

’þßßßßßßþ ^ú̂ Ąútž `ú̌ ’þßßßßßßþ Aúİ ´ú—r ^úW flM BwþßßßßßßþqC Ăúts BúC } Ąúo ’þßßßßßßþ ^ú— ´ú‚R `úcˇ Eþßßßßßßþ— ^ú̌ Eþßßßßßßþ— Ćúj\j `ú̌ .‚rþßßßßßßþ `ús“ `ú‚ þßþ AúC ¨úwpÍ `ú‚ .B‚˙t `ú̋ Bú\ þßþ Aúfi ¨úwmfiˇ ȷþßþ— Ăú̀ ˙ú– ´úhþßþl @únW .‚\ `ú̌tH Ćú̀ ă Ąútþßþ ´úŽt @úp^ `ú̌ ă˘þßßßßßßßßßßßþ ~úynM `ú̌ ’þßßßßßßßßßßßþ Lúİ ´úyC ^ú̇ j’þßßßßßßßßßßßþ ~úyg `úH‚ ă Ąútþßßßßßßßßßßßþ^ @ú\ þßßßßßßßßßßßþ ~úq— Čút `úmffl @úrg @úfi : B‚˙t @úfi’ ^úc ’þßßßßßßßßßþ ^úy ´ú—RqHˇ Vwþßßßßßßßßßþ ¨úsffl\ `ú̌ˇ Qþßßßßßßßßßþ ^úHw `ú— Iþßßßßßßßßßþymy CúlW –rffl ’þßßßßßßßßßþ ´úqp ´úH ’þßßßßßßßßßþ Aúİ AúpÎ `úmfi tþßßþ ^úSn @úı >’þßßþ ^ú— ´ú‚R `úc ’þßßþ ^úsffl ¨ú‚ˇˇ< ’þßßþ ´ú̂ Ąútž ’þßßþ AúĲ ´úh^ ă ^úYþßßþ— Cú^j ˙úhþßßþ ˛úy BúC ¨úwn ´úqfi `ú‚ .tþßßþ ^úsp ^úW tþßßßßßþ Búp ˙úH‚ Ăú̀ ffi ^ú̆ ^úffl ’þßßßßßþ ^úc Aú^‚ ¨ú̌ : ’þßßßßßþ ^úW ˛úw ¨ús AúP EŻ Eþßßßßßþ— ^ú̌ ˘ `ú“ ˘ `ú“ fl `úM . Łútþßßßßßþ ^úsk Ăú«‚

.B ¨úwþßßßßþpÍ’ CúĲ ’þßßßßþ ^úy Aúl Ňú« ’þßßßßþx ~úybc ’þßßßßþ Aúİ ´úS Búfi ’þßßßßþĲ ´úhfi tþßßßßþŽ} Ąúvy Cúfiˇ `ú‚ tþßßßßþŽ’ ´úb— ~ú̇\ `ú̌ ˙úEþßßßßþÔı Ăú̀ B ¨úwþþPr @úC‚ B ¨úwþþqbS BúC ’þþ Búk ~ú—^` `ú‚ ’þþ ^úx— ~ú‚^ ’þþ ^úm ´úys @úfi‚

5.2 Serto script, Arabic language (Garshuni)

˛ )ú̂’ "úGÕŸ $ú ff’p« řú̀ %ú@þßþ búfi "ú‚ , #üLwþßþ $úb %úH şú} ěúo ÿú̀ "ú̆þßþ %ú‘ "ú̂ $úLwþßþ $úb %úH şú} ěúo ÿú̀ "ú‚ , #üffi %úwþßþ "úyeúÕxúŸ "ú̆þßþ %ú‘ "ú̂ $úffi %úwþßþ "úyeúÕxúŸ ćúj’ búP %ú̆þßþ "úW "ú‚ dų́þßßßßßßßßßßþn "úy #ük %ús #ümeúÕxúŸ dú̧ búrþßßßßßßßßßßþy #üffl śú} ěúo ÿú̀ #üj ćúŘþßßßßßßßßßßþ búk "úffl "ú‚ , "úȷþßßßßßßßßßßþ #üfi "úČ búı dúrþßßßßßßßßßßþ "úb eúı śú} ěúo ÿú̀ dúrþßßßßßßßßßßþy #üffl śú} ěúo ÿú̀ %ú§ čüť eúr "ú— ěútþþ "úZ "úq %ú— ćút %úH ÿú̀ ’þþ "úm júÐdúĳ "ú‚ .ă "úhþþ %ú— "úw búĞ śú̀ þþ búl "úM #ü ff’þþ "úbeúÕxúŸ bų́þþ búfiw $úG %úS "úffl fų́þþ "ú̂ cür ćú« %úD $úffl %ú ff "ú̇ $úhþßßßßþ búC %úw búfi – bú\ ćút #üfi ă "úhþßßßßþ #üffl ćúj’ búĞ þßßßßþbúÕ 2üŸ fų́þßßßßþ "úM cür %ús $úffl ěúj búrþßßßßþ "úZ búC #ü›’þßßßßþ "ú̂ *úYÕxúŸ #üP

(úffi #ütþþ %ú‘ $úffl %ú‚ śú̀ (úVă júr "ú̂ "ú‚ $ú̇

,’þßßßßßßßþ &úffl’ "úffl ćúj cüB %úwþßßßßßßßþ júlÕxúŸ "ú̌ "úwþßßßßßßßþ %úH śú̀ $úffi ćúj’ eúĹbúÕxúŸ cühþßßßßßßßþy #üP "ú”þßßßßßßßþ "ú̂ %úU śú̀ (úffi %úw "ú— – ćúj śú̀ ă fúrþßßßßßßßþy cüĞ śú̀ "ú‚

cürþßßßþ %úy "úĂ %úE #üŻ gü̆þßßßþ— cü̆ "úc gürþßßßþ "úT búĞ #üP ’þßßßþ "úffl $ú̇ %ú‚ śú̀ ,ă ćúj’ "úffl %ú̆ "úW *ú– "úwþßßßþ búĞ śú̀ *úB 2ǜ gü̇ ąú̀ ěútþßßßþ "ú“ă "úY búP

.’þþ "úffl $úh "úq "úx eúfi śú} #üo #ü

ff’þþ "úxeúÕxúŸ #üP "ú́ "ú̇ %úĆ śú̀ %úB śú̀ $ú̃þþ čüŇ "ú— . .úȷ "úc #üP ěúj bú\’ "úH "ú‚ ,ă "ú̇ #üt *úm "úM #ütþßßßßßßßßßßßßßßßßßþ "úb "ús #ü̂ dų́þßßßßßßßßßßßßßßßßßþ "ú̂ *úČ "ú‘ $úmeúÕxúŸ dú̧ búrþßßßßßßßßßßßßßßßßßþy #üffl śú} ěúo ÿú̀ #ütþßßßßßßßßßßßßßßßßßþ "úŃ búr búĞ

þßßßþbúÕ 2üŸ ěútþßßßþ búfi "úU "ú‚ *ú–t "ú“ , $ú

flþßßßþ %úb "úW %úE #üŻ ă "ú̇ă "úw búĞ śú̀ cühþßßßþy #üP bú\’þßßßþ "ús— cüČjúÕxúŸ #üXþßßßþ— cürTjúÕxúŸ

’þßþ &ús #üfi’ "úŃ $ú̇ ěúj śúă búr búP , $ú”þßþ #üfiă *úYÕxúŸ $ú

Ì $úşrjúÕxúŸ cühþßþy #üP ffi ďútþßþ #üq $ú— – cüČþßþjúÕxúŸ čüĘwþßþ dúkeúÕxúŸ

þßßßßßßßßßßßþ búl "úM þßßßßßßßßßßßþ #ün júfi $ú̌ ćút eúC śú̀ wþßßßßßßßßßßßþ $úŃ eú\ śú̀ , búzþßßßßßßßßßßßþ— cüz "ú‘eúÕxúŸ – cü̆þßßßßßßßßßßßþ +úy "úH $ú̇ ěútþßßßßßßßßßßßþ búfi śú’ "ús búP $úhþßßßßßßßßßßßþ "úffl’ "úffl śú̀

. cü̧ bú\w $úx %ús "úmeúÕxúŸ cų̈þþ "úq "ú— cü̆ "úxeúÕxúŸ þþbúÕ 2üŸ $ú ff +úU "úw $ú— – cüČþþjúÕxúŸ #üXþþ— cürTjúÕxúŸ

5.3 Serto script, Jacob of Edessa vowels

–ă˙rñ` ,) ¸üwþßßßßßßßßþx ¸üyn^( ïþßßßßßßßßþxæn^ ,)Eþßßßßßßßßþ ˇüy“ ıüj( Eþßßßßßßßßþâxéj ,)Eþßßßßßßßßþ `úŻ Ćúă( BÙþßßßßßßßßþmÝ ’þßßßßßßßßþgír« ,)’þßßßßßßßßþ ´ú̋w DúpH( ’þßßßßßßßßþgîpH ,)ă Ąútþßßßßßßßßþ ´úď ˛úb `ú̋( ăj’İ^Ù˝ ,)– ´ú̇\ ˙ú‚`( ,)ă Ąúj‚ Dúr^( ătþßßßßßþõr^ ,)ă Ąújw ¨úfflˇ( ătþßßßßßþòfflˇ ,)ă Ąújw ¨ú̂U( ătþßßßßßþò^U ,)’þßßßßßþ ´ú̋‚ Dúr«( )ă Ąújw DúfiU( ătþþöfiU

5.4 Estrangello script, Syriac language

` ¨ú̌ Aújw ¨úM

.ffi Búrþßßßßßßßþffl @ú\‚ › `úY `úC ’þßßßßßßßþS—˘ `úW hþßßßßßßßþ ^úfflwp^ ’þßßßßßßßþy ´ú—\wH ’þßßßßßßßþn ´úS Ćúlfiˇ ‚ `úhfi ’þßßßßßßßþx^ ¨úwc .@þþ Ćúlc`‚ flþþ ^ú‘˝ `ú̀ tþþ ~ú—’ ´ú—\w ¨úH ’þþ ˛ún ´ú̂ ¨úw« –˙w ˛úx ~úylSĂúfi ’þþ ^ún ´úyx `úffl –˙w ˛ún ´úpfi ¨úw—‚ `Rþßßßßßßßþy ~úp `úc ˙úhþßßßßßßßþy ^ús ˛úk ^úTfi ˙j˘M ~ú̌ `Rþßßßßßßßþ— ~úhffl ’þßßßßßßßþnp Ňúlffl‚ ` BúRþßßßßßßßþy ~úx^ ` Aúj ˛úh ´ú̂` `ú‚ h ^ú̂ ` Aútþþy ´úW ¨ú‚r ´úP ˙ Búj ¨ú‚‹ ¨ú‚r ´úıˇ ` Aútþþ ´úy `ú“ ’þþ Ćúl ^úmfi `ú‚ .wþþm ^úxĂúfi‚ wþþm ´úH tþþ—’ ´úffl Aú\ ´ú̀ wþþm ^ú̋\j `ú‚ wþþq ^úS `úP h ^ú̂ ˘ `úı ` Aútþßßßßßßßßßßþ ´úfflw `ú— EþßßßßßßßßßßþyĆúfi ´úh^ ` Bú^t `úyffl ’þßßßßßßßßßßþ ^úm ˙ú“^ Eþßßßßßßßßßßþ ˛úy ~úS ´úC`ˇ flþßßßßßßßßßßþy ~úı ´ú̇ ’þßßßßßßßßßßþC` rþßßßßßßßßßßþ `úffl ´ú̀ ’þßßßßþ Ąúllm `úffl U Aú\ ¨ú‚jˇ ’þßßßßþ ^úC ˛úw ¨ún ´úWˇ ’þßßßßþC\jw `úffl‚ ’þßßßßþs ~úypW ’þßßßßþ^tı `ú̌ : þßßßßþCwTp `ú“ : wþßßßßßßþffl Bút“j` ’þßßßßßßþq ~úy“ @ú\ ’þßßßßßßþ ´ún^ `ú‹ E ^úffl ` ´ú̇ˇ ’þßßßßßßþ ^úm ´úyHˇ E ˙úffl ` ´ú̆“ .@þßßßßßßþ ~úy ˙úH ^ú̀ flM BwþþqC @úts ^úC ’Ąúfi ’þþ ^ú— ´ú‚R `úcˇ Eþþ— ^ú̌ Eþþ— Búj\j `ú̌ .‚rþþ `ús“ `ú‚ ‚\ `úY `ú̂j ^ú̀ ¨ú‚˘ `úı Effl þßßßßßßßßßßßßþĄúfi ¨úwmfiˇ ȷþßßßßßßßßßßßßþ— `ú̀ ˙ú– ´úhþßßßßßßßßßßßßþl `únW .‚\ `ú̌tH ^ú̀ ` Aútþßßßßßßßßßßßßþ ´ú—t `úp^ `ú̌ ’þßßßßßßßßßßßßþ ^ú̂ Aútı `ú̌ ’þßßßßßßßßßßßßþ ´ún ´ú—r ^úW j’þßßßßßþ ~úyg `úH‚ ` Aútþßßßßßþ^ @ú\ þßßßßßþ ~úq— Cút `úmffl @úrgĂúfi : B‚˙tĂúfi’ ^úc þßßßßßþ ´úC ¨úwpfi `ú‚ .B‚˙t `ú̋ Bú\ Vwþßßßßþ ¨úsffl\ `ú̌ˇ Qþßßßßþ ^úHw `ú— Iþßßßßþymy ČúlW –rffl ’þßßßßþ ´úqp ´úH ’þßßßßþ ´ún ´úpl `úmfi `˘þßßßßþ ~úynM `ú̌ ’þßßßßþ ˛ún ´úyC ^ú̇ ’þßßßßßþ ^úsffl ¨ú‚ˇˇ< ’þßßßßßþ ´ú̂ Aútı ’þßßßßßþ ´úC ´úh^ ` ^úYþßßßßßþ— Cú^j ˙úhþßßßßßþ ˛úy ^úC ¨úwn ´úqfi `ú‚ .tþßßßßßþ ^úsp ^úW ’þßßßßßþ ^úy ´ú—RqHˇ ’þßßßßßþ ^úc Aú^‚ ¨ú̌ : ’þßßßßßþ ^úW ˛úw ¨ús ´úP Effl Eþßßßßßþ— ^ú̌ ˘ `ú“ ˘ `ú“ fl `úM . Jútþßßßßßþ ^úsk `ú«‚ tþßßßßßþ ^úSn `úı >’þßßßßßþ ^ú— ´ú‚R `úc ’þþx ~úybc ’þþ ´ún ´úSĆúfi ’þþC ´úhfi tþþ—’ ĄúlyČúfiˇ `ú‚ tþþ—’ ´úb— ~ú̇\ `ú̌ ˙úEþþmı `ú̀ tþþ ^úp ˙úH‚ `ú̀ ffi ^ú̆ ^úffl B ¨úwþþPr `úC‚ B ¨úwþþqbS ^úC ’þþ ^úk ~ú—^` `ú‚ ’þþ ^úx— ~ú‚^ ’þþ ^úm ´úysĂúfi‚ .B ¨úwþþpfi’ ~úC ’þþ ^úy Ąúl ˛ú«

5.5 Estrangello script, Arabic language (Garshuni)

˛ )ú̂’ "úGfi` ďúff’p« 0ú̀

, #üLwþßþ $úb %úH 3ú’ěúfi 8ú̀ "ú̆þßþ %ú‘ "ú̂ $úLwþßþ $úb %úH 3ú’ěúfi 8ú̀ "ú‚ , #üffi %úwþßþ "úyěúfi 8ú̀ "ú̆þßþ %ú‘ "ú̂ $úffi %úwþßþ "úyěúfi 8ú̀ búj’ "úP %ú̆þßþ "úW "ú‚ dú ¸ búrþßßßßßßßßßþy #üffl 1ú’ěúfi 8ú̀ #üj búŘþßßßßßßßßßþ "úk "úffl "ú‚ , "úȷþßßßßßßßßßþ #üfi "úČ "úı dúrþßßßßßßßßßþ "úb %úı 1ú’ěúfi 8ú̀ dúrþßßßßßßßßßþy #üffl 1ú’ěúfi 8ú̀ %úNþßßßßßßßßßþ #üŃ eúr "ú— %ú@þßßßßßßßßßþćúfi "ú‚ ’þþ "úm łúl $úı "ú‚ .` "úhþþ %ú— "úw "úĞ 1ú̀ þþ ćúl "úM #üff’þþ "úběúfi 8ú̀ bų́þþćúfiw $úG %úS "úffl fų́þþ "ú̂ #ür "ú« %úD $úffl dų́þþn "úy #ük %ús #üměúfi 8ú̀ – bú\ bút #üfi ` "úhþßßßßßþ #üffl búj’ "úĞ þßßßßßþćúfi 2ǜ fų́þßßßßßþ "úM #ür %ús $úffl eúj búrþßßßßßþ "úZ "úC #ü›’þßßßßßþ "ú̂ *úYfi 8ú̀ #üP eútþßßßßßþ "úZ "úq %ú— bút %úH 8ú̀ (ú ffi #ütþþ %ú‘ $úffl %ú‚ 1ú̀ (úV` júr "ú̂ "ú‚ $ú̇ ěúff "ú̇ $úhþþ "úC %úwćúfi cü B %úwþßßßßßßßßßßßßþ łúlfi 8ú̀ "ú̌ "úwþßßßßßßßßßßßßþ %úH 1ú̀ $úffi búj’ %úĹćúfi 8ú̀ #ühþßßßßßßßßßßßßþy #üP "ú”þßßßßßßßßßßßßþ "ú̂ %úU 1ú̀ (úffi %úw "ú— – búj 1ú̀ ` fúrþßßßßßßßßßßßßþy #üĞ 1ú̀ "ú‚ #üP ’þßßßßþ "úffl $ú̇ %ú‚ 1ú̀ ,` búj’ "úffl %ú̆ "úW *ú– "úwþßßßßþ "úĞ 1ú̀ *úB 2ǜ ’ü̇ !ú̀ eútþßßßßþ "ú“` "úY "úP ,’þßßßßþ &úffl’ "úffl búj #ü ff’þßßßßßßßßßßßßßßßßßþ "úxěúfi 8ú̀ #üP "ú́ "ú̇ %úĆ 1ú̀ %úB 1ú̀ $ú̃þßßßßßßßßßßßßßßßßßþ #üŇ "ú— . .úȷ "úc #ürþßßßßßßßßßßßßßßßßßþ %úy "úĂ %úE #üffl ’ü̆þßßßßßßßßßßßßßßßßßþ— #ü̆ "úc ’ürþßßßßßßßßßßßßßßßßßþ "úT "úĞ .’þþ "úffl $úh "úq "úxěúfi 1ú’ #üfi #üP eúj bú\’ "úH "ú‚ ,` "ú̇ #üt *úm "úM #ütþßßßßßßßßßßßßßßþ "úb "ús #ü̂ dų́þßßßßßßßßßßßßßßþ "ú̂ *úČ "ú‘ $úměúfi 8ú̀ dú̧ búrþßßßßßßßßßßßßßßþy #üffl 1ú’ěúfi 8ú̀ #ütþßßßßßßßßßßßßßßþ "úŃ búr "úĞ þßßßßßþćúfi 2ǜ eútþßßßßßþćúfi "úU "ú‚ *ú–t "ú“ , ďúflþßßßßßþ %úb "úW %úE #üffl ` "ú̇` "úw "úĞ 1ú̀ #ühþßßßßßþy #üP bú\’þßßßßßþ "ús— #üČłúfi 8ú̀ #üXþßßßßßþ— #ürTłúfi 8ú̀ ’þßßþ &ús #üfi’ "úŃ $ú̇ eúj 1ú̀ búr "úP , $ú”þßßþ #üfi` *úYfi 8ú̀ ďúflþßßþ $úŃrłúfi 8ú̀ #ühþßßþy #üP ffi dútþßßþ #üq $ú— – #üČþßßþłúfi 8ú̀ #üĘwþßßþ $úkěúfi 8ú̀ #ü Xþþ— #ürTłúfi 8ú̀ þþ ćúl "úM þþ #ünłúfi $ú̌ bút %úC 1ú̀ wþþ $úŃ eú\ 1ú̀ , "úzþþ— #üz "ú‘ěúfi 8ú̀ – #ü̆þþ +úy "úH $ú̇ eútþþćúfi 1ú’ "ús "úP $úhþþ "úffl’ "úffl 1ú̀ . #ü̧ bú\w $úx %ús "úměúfi 8ú̀ #ų̈þþ "úq "ú— #ü̆ "úxěúfi 8ú̀ þþćúfi 2ǜ ďúff +úU "úw $ú— – #üČþþłúfi 8ú̀

5.6 Estrangello script, Jacob of Edessa vowels

–`˙rñ` ,) ¸üwþßßßßßßßßßßþx ¸üyn^( ïþßßßßßßßßßßþxæn^ ,)Eþßßßßßßßßßßþ ˇüy“ ıüj( Eþßßßßßßßßßßþâxéj ,)Eþßßßßßßßßßßþ `úffl ^ú̀( BÙþßßßßßßßßßßþmÝ

’þßßßþgír« ,)’þßßßþ ´ú̋w ¨úpH( ’þßßßþgîpH ,)` Aútþßßßþ ´úy ˛úb `ú̋( `j’n^Ù˝ ,)– ´ú̇\ ˙ú‚`( `tþßßßßßßßßßßßßßßþõr^ ,)` Aújw ¨úfflˇ( `tþßßßßßßßßßßßßßßþòfflˇ ,)` Aújw ¨ú̂U( `tþßßßßßßßßßßßßßßþò^U ,)’þßßßßßßßßßßßßßßþ ´ú̋‚ Dúr«( )` AújwĎúfiU( `tþþöfiU ,)` Aúj‚ Dúr^(

5.7 East Syriac script, Syriac language

` ¨ú̌ Ąújw DúM

.ffi Ćúrþßßßßßßßßßßþffl Ăú\‚ › `úY @úC ’þßßßßßßßßßßþS—˘ `úW hþßßßßßßßßßßþ ^úfflwp^ ’þßßßßßßßßßßþy ´ú—\wH ’þßßßßßßßßßßþn ´úS Ćúlfiˇ ‚ `úhfi ’þßßßßßßßßßßþx^ ¨úwc .@þßßßßßßþ Ćúlc`‚ flþßßßßßßþ Bú‘˝ Ăú̀ tþßßßßßßþ ~ú—’ ´ú—\w ĎúH ’þßßßßßßþ Lún ´ú̂ ¨úw« –˙w ˛úx ~úylS Ăúfi ’þßßßßßßþ Bún ´úyx `úffl –˙w Lún Ąúpfi ¨úw—‚ tþßßþ—’ ´úffl Ąú\ Ąú̀ `Rþßßþy Čúp `úc ˙úhþßßþy Ćús ˛úk ^úTfi ˙j˘M ~ú̌ `Rþßßþ— ~úhffl ’þßßþnp Ňúlffl‚ ` ĆúRþßßþy ~úx^ İ ´úŻ ˛úh ´ú̂` `ú‚ h ^ú̂ ˘ `úı h ^ú̂ İ ´úĲþßßßßßßßßþy ´úW ¨ú‚r ĄúP ˙ Ćúj ¨ú‚‹ ¨ú‚r ´úıˇ İ ´úĲþßßßßßßßßþ ´úy `ú“ } Ćúvþßßßßßßßßþ ^úmfi `ú‚ .wþßßßßßßßßþm ^úx Ăúfi‚ wþßßßßßßßßþm ĄúH wþþm Ćú̋\j `ú‚ wþþq ^úS ĂúP : þßßßßßßþCwTp `ú“ İ ´úĲþßßßßßßþ ´úfflw `ú— Eþßßßßßßþy Ćúfi ´úh^ ` Ćú^t `úyffl ’þßßßßßßþ ^úm ˙ú“^ Eþßßßßßßþ ˛úy ~úS AúC`ˇ flþßßßßßßþy ~úı ´ú̇ ’þßßßßßßþC` rþßßßßßßþ `úffl Ąú̀ E ˙úffl ` ´ú̆“ .@þßþ ~úy ŁúH Ćú̀ } Ąúvþßþlm `úffl U Ąú\ ¨ú‚jˇ ’þßþ BúC ˛úw Dún ´úWˇ ’þßþC\jw `úffl‚ ’þßþs ~úypW ’þßþ^tı `ú̌ ‚\ `úY `ú̂j Ćú̀ ¨ú‚˘ `úı Effl : wþßßßßßßßßßßßßßßßßßßþffl Ćút“j` ’þßßßßßßßßßßßßßßßßßßþq ~úy“ Ăú\ ’þßßßßßßßßßßßßßßßßßßþ Aún^ `ú‹ E ^úffl ` ´ú̇ˇ ’þßßßßßßßßßßßßßßßßßßþ ^úm ´úyHˇ ’þßßßßþ ^ú̂ Ąútı `ú̌ ’þßßßßþ Aún ´ú—r ^úW flM BwþßßßßþqC Ăúts BúC } Ąúo ’þßßßßþ ^ú— ´ú‚R `úcˇ Eþßßßßþ— ^ú̌ Eþßßßßþ— Ćúj\j `ú̌ .‚rþßßßßþ Ăús“ `ú‚ þßßßßßßßßßþ AúC ¨úwpfi `ú‚ .B‚˙t Ăú̋ Ćú\ þßßßßßßßßßþ Ąúfi ¨úwmfiˇ ȷþßßßßßßßßßþ— Ăú̀ ˙ú– ´úhþßßßßßßßßßþl @únW .‚\ `ú̌tH Ćú̀ İ ´úĲþßßßßßßßßßþ ´ú—t Ăúp^ `ú̌ ’þßßßßþ Aún Ąúpl `úmfi `˘þßßßßþ ~úynM `ú̌ ’þßßßßþ Lún ´úyC ^ú̇ j’þßßßßþ ~úyg ĂúH‚ İ ´úĲþßßßßþ^ Ăú\ þßßßßþ ~úq— Čút `úmffl Ăúrg Ăúfi : B‚˙t Ăúfi’ ^úc .tþßßßßßßßßßþ Ćúsp ^úW ’þßßßßßßßßßþ ^úy ´ú—RqHˇ Vwþßßßßßßßßßþ Ďúsffl\ `ú̌ˇ Qþßßßßßßßßßþ ĆúHw `ú— Iþßßßßßßßßßþymy ČúlW –rffl ’þßßßßßßßßßþ ´úqp ĄúH tþßßßßßßßßßßßþ ^úSn `úı >’þßßßßßßßßßßßþ ^ú— ´ú‚R `úc ’þßßßßßßßßßßßþ Ćúsffl ¨ú‚ˇˇ< ’þßßßßßßßßßßßþ ´ú̂ Ąútı ’þßßßßßßßßßßßþ AúC ´úh^ ` ^úYþßßßßßßßßßßßþ— Čú^j ˙úhþßßßßßßßßßßßþ ˛úy BúC ¨úwn ´úqfi `ú‚ tþßßßßßßþ Ćúp ŁúH‚ Ăú̀ ffi ^ú̆ ^úffl ’þßßßßßßþ ^úc Ąú^‚ ¨ú̌ : ’þßßßßßßþ ^úW ˛úw Ďús ĄúP Effl Eþßßßßßßþ— ^ú̌ ˘ `ú“ ˘ `ú“ fl @úM . Łútþßßßßßßþ Ćúsk `ú«‚ .B ¨úwþßßßßßßþpfi’ CúC ’þßßßßßßþ ^úy Ąúl ˛ú« ’þßßßßßßþx ~úybc ’þßßßßßßþ Aún ´úS Ćúfi ’þßßßßßßþC ´úhfi tþßßßßßßþ—} Ąúvy Čúfiˇ `ú‚ tþßßßßßßþ—’ ´úb— ~ú̇\ `ú̌ ˙úEþßßßßßßþmı Ăú̀ B ¨úwþþPr @úC‚ B ¨úwþþqbS BúC ’þþ ^úk ~ú—^` `ú‚ ’þþ ^úx— ~ú‚^ ’þþ ^úm ´úys Ăúfi‚

5.8 East Syriac script, Arabic language (Garshuni)

˛ )ú̂’ ćúGfi` ďúff’p« řú̀

%ú@þþ ćúfi "ú‚ , #üLwþþ $úb ěúH şú} ěúo ÿú̀ "ú̆þþ eú‘ "ú̂ dúLwþþ $úb ěúH şú} ěúo ÿú̀ "ú‚ , #üffi %úwþþ "úy ěúfi ÿú̀ "ú̆þþ eú‘ "ú̂ $úffi %úwþþ "úy ěúfi ÿú̀ ćúj’ ćúP %ú̆þþ "úW "ú‚ ďų́þßßßßßßßßþn "úy #ük ěús #üm ěúfi ÿú̀ ďú̧ ćúrþßßßßßßßßþy #üffl śú} ěúo ÿú̀ #üj ćúŘþßßßßßßßßþ "úk "úffl "ú‚ , "úȷþßßßßßßßßþ #üfi "úČ "úı ďúrþßßßßßßßßþ "úb %úı śú} ěúo ÿú̀ ďúrþßßßßßßßßþy #üffl śú} ěúo ÿú̀ eúNþßßßßßßßßþ #üŃ ěúr "ú—

#üP ěútþßßþ "úZ "úq %ú— ćút ěúH ÿú̀ ’þßßþ "úm łúl $úı "ú‚ .` "úhþßßþ %ú— "úw "úĞ śú̀ þßßþ ćúl búM #üff’þßßþ "úb ěúfi ÿú̀ ćų́þßßþ ćúfiw ďúG %úS "úffl ęų́þßßþ "ú̂ #ür "ú« %úD $úffl (ú V` łúr "ú̂ "ú‚ $ú̇ ěúff "ú̇ $úhþþ búC %úw ćúfi – ćú\ ćút #üfi ` "úhþþ #üffl ćúj’ "úĞ þþ ćúfi 2ǜ ęų́þþ búM #ür ěús $úffl ěúj ćúrþþ "úZ búC #ü›’þþ "ú̂ *úYfi ÿú̀ (úffi #ütþþ eú‘ $úffl %ú‚ śú̀ ,’þßßßßßßßþ &úffl’ "úffl ćúj cüB %úwþßßßßßßßþ łúlfi ÿú̀ "ú̌ "úwþßßßßßßßþ ěúH śú̀ $úffi ćúj’ %úĹ ćúfi ÿú̀ #ühþßßßßßßßþy #üP "ú”þßßßßßßßþ "ú̂ %úU śú̀ (úffi %úw "ú— – ćúj śú̀ ` ęúrþßßßßßßßþy cüĞ śú̀ "ú‚ #ürþßßßþ %úy ćúĂ %úE #üffl gü̆þßßßþ— cü̆ "úc ’ürþßßßþ "úT "úĞ #üP ’þßßßþ "úffl $ú̇ %ú‚ śú̀ ,İ "úŻ’ "úffl %ú̆ "úW *ú– "úwþßßßþ "úĞ śú̀ *úB 2ǜ ’ü̇ ąú̀ ěútþßßßþ "ú“` "úY ćúP .’þþ "úffl $úh "úq "úx ěúfi śú} #üo #üff’þþ "úx ěúfi ÿú̀ #üP "ú́ "ú̇ %úĆ śú̀ %úB śú̀ $ú̃þþ #üŇ "ú— . .úȷ "úc #ü Xþßßþ— #ürT łúfi ÿú̀ #üP ěúj ćú\’ ćúH "ú‚ ,` "ú̇ #üt *úm búM #ütþßßþ "úb ćús #ü̂ ďų́þßßþ "ú̂ *úČ bú‘ $úm ěúfi ÿú̀ ďú̧ ćúrþßßþy #üffl śú} ěúo ÿú̀ #ütþßßþ ćúŃ ćúr "úĞ – cüČþßßßþ łúfi ÿú̀ čüĘwþßßßþ $úk ěúfi ÿú̀ þßßßþ ćúfi 2ǜ ěútþßßßþ ćúfi "úU "ú‚ *ú–t "ú“ , ďúflþßßßþ %úb "úW %úE #üffl ` "ú̇` "úw "úĞ śú̀ #ühþßßßþy #üP ćú\’þßßßþ ćús— cüČ łúfi ÿú̀ $ú̇ ěútþßßßßþ ćúfi śú’ ćús ćúP $úhþßßßßþ "úffl’ "úffl śú̀ ’þßßßßþ ęús #üfi’ ćúŃ $ú̇ ěúj śú̀ ćúr ćúP , $ú”þßßßßþ #üfi` *úYfi ÿú̀ ďúflþßßßßþ ďúŃr łúfi ÿú̀ #ühþßßßßþy #üP ffi ďútþßßßßþ #üq $ú— þßßßßßßþ ćúfi 2ǜ ďúff +úU "úw $ú— – cüČþßßßßßßþ łúfi ÿú̀ #üXþßßßßßßþ— #ürT łúfi ÿú̀ þßßßßßßþ ćúl búM þßßßßßßþ #ün łúfi $ú̌ ćút eúC śú̀ wþßßßßßßþ ďúŃ ěú\ śú̀ , "úzþßßßßßßþ— cüz bú‘ ěúfi ÿú̀ – cü̆þßßßßßßþ +úy ćúH . #ü̧ ćú\w $úx ěús "úm ěúfi ÿú̀ #ų̈þþ "úq "ú— cü̆ "úx ěúfi ÿú̀

References

[1] Daniel Berry and Johny Srouji. Arabic formatting with ditroff/ffortid. Electronic Publishing— Origination, Dissemination and Design, 5(4):163–208, 1992.

[2] C. Brockelmann. Syrische Grammatik, mit Paradigmen, Literatur, Chrestomathie, und Glossar.

VEB Verlag Enzyklopädie, Leipzig, 1938.

[3] S.J. Costaz, L. Syriac-English Dictionary. Imprimerie Catholique, Beyrouth, 1963.

[4] K. Georr. Les catégories d’Aristote dans leurs versions syro-arabes. Institut Français de Damas, Beyrouth, 1948.

[5] A. Guillaumont. Sémitismes dans les Logia de Jésus, retrouvés à Nag-Hamâdi. Société Asiatique, Librairie Orientaliste Paul Geuthner, Paris, 1958.

[6] Y. Haralambous. Typesetting the holy Qur’ān with TEX. In Proceedings of the 2nd International Conference on Multilingual Computing—Arabic and Latin script (Durham), 1992.

[7] Y. Haralambous and J. Plaice. First applications of Ω: Greek, Arabic, Khmer, Poetica, ISO 10646/U N I C O D E, etc. In Proceedings of the 15th TEX Users Groups Annual Meeting (Santa Barbara), 1994.

[8] A. Nakanishi. Writing systems of the World. Charles E. Tuttle Company, Tokyo, 1980.

[9] Imprimerie Nationale. Les caractères de l’Imprimerie Nationale. Imprimerie Nationale, Éditions, Paris, France, 1990.