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Figure 4. Samples of text typeset with Al-Amal, with Cairo typecase ligatures

This system (aready presented in [6] and [7]), has been recently extended to the complete
set of Unicode Arabic alphabet characters; problems and open questions arising from this
extension are discussed at the end of the paper.

2 TheCairotypecase

Arabic |etters have contextual forms, depending on surrounding lettersin the same word: a
typical three letter word will start with aletter ininitial form, followed by aletter in medial
formand, finally, by aletter infinal form (the hypothetical word consisting of threetimesthe
letter ‘ghayn’ iswritten ). A fourthformisused for isolated letters (thisis also the form
used in crosswords or Scrabble-like games, where letters have to placed in boxes, indepe-
dently of their context). Some |etters appear only in isolated and final form (and sometimes
evenonly in isolated form), so that the letters immediately following them must be written
ininitial (or isolated) form, although they are located inside the word.

These are the basic contextual rules of the Arabic script: they are independent of style
and medium, and are applied in al cases, without exception; they are as basic asthe dot on
the Latin lowercase ‘i’, or the horizontal bar of the ‘t’.

But besides these contextual forms, ' Aimatab‘ al’ amarya also combines|ettersinto lig-
atures, not unlikethe‘f’ + ‘i’ ‘fi’ phenomenon in Latin alphabet typesetting. The rules
aredescribedin[4, p. 102—-103] and have been confirmed by careful examination of various
printed texts of different origin. In fig. 4 and 5 the reader can compare the same text (actu-
ally thetext of thefirst exampleof fig. 3) typeset viathe Al-Amal system, with and without
'Almatab’ al’amarya ligatures.

In the following we start by giving the mandatory ligatures (those that are part of every
font), then we givethe second level ligatures (those that are characteristic of the Cairo type-
case), and finally we givethe variant characters (form changes applied to single characters).
By “‘foo-like”, where “foo” is some common Arabic letter, we mean al characters having
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Figure 5. Samples of text typeset with Al-Amal, without Cairo typecase ligatures

the same base form as letter “foo” but different dots and other diacritics (for example, the
ba-likefamily isthe set of characters , , , ,etc).

2.1 Mandatory ligatures
211 LL
A lam-likeletter followed by an alif-likeletter: , &, » ,e€tc.

212 L2
the second part of the word Allah (God):

2.2 Typographical ligatures
221 L3

A lam-likeletter followed by meem: ., ,€C.

222 LA

A barlike letter followed by aralikeone: ., «, » ,€fc.

223 LS.

A barlike letter followed by afinal noon-likeone: ‘&, »  , * , €tC.
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224 L6.

A lam-likeletter followed by a ha-like one:

225 L7
A berlikeletter followed by aya-likeone: . , & , 3 , €C.

226 L8
A gim-like letter followed by meem: =, z, etc.

227 L9

A lam-like letter followed by agim-like, and eventually ameem: , , etc.
228 L10.

A balikeletter followed by ahalike: , , €tc.

229 L11.

A balikeletter followed by meem: &, ¢, &, & Y Y (( , €fc.

2210 L1i2.

A balike |etter followed by a gim-like one, and eventually a meem: , v
, Etc.

2211 Li13.
A lam-likeletter followed by aya-likeone: ], <, etc.

2212 L1iA.

A kaf-likeletter followed by an alif-like, or alam-like, or afinal kaf-like: , P

etc. Such atwo-letter ligature can be extended to a three-letter or even four-letter ligature,

by adding aya-likeletter, or aha-likeletter, or lam-likeletter, or lam-alif-likeligature, etc.:
1 ’ 1 etC.

2213 L15.

A ba-like letter, followed by a meem and a gim-like letter:

2214 L16.

A lam-likeletter followed by alam-likeletter and eventually by ameem or agim-likeletter:
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Figure 6. Sndhi text typeset in Al-Amal
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3.1 Caseswherecontextuality leadsto confusion between characters
311 Lettersfaand gaf.

In basic Arabic, lettersfa  (and its artificial derivativeva ) and gqaf  have different
forms: theformer islonger and flatter, whilethelatter isrounder and deeper. Thisdifference
isvisibleonly intheisolated and final forms: compare and . Sincetheseletters
differ mainly in the number of dots(onefor fa, twofor gaf, threefor va), the shape difference
is of minor importance, and in some modern Arabic typefacesit is totally ignored.

The problems arise with Unicode characters 06 A7 (ARABIC LETTER QAF WITH DOT
ABOVE) and 06A8 (ARABIC LETTER QAF WITH THREE DOTSABOVE), which usethebasic
shape of letter gaf, and have the same number of dotsasfaand va. These charactersare used
inMaghribi Arabic. Ininitial and medial forms, aswell asin ligaturesinvolvingtheseforms,
they are indistinguishable from the basic Arabic lettersfaand va.

3.1.2 Lettersta, noon and ya.

Inbasic Arabic, lettersta andnoon havedifferent forms: theformer islonger and flatter
and the latter is rounder and deeper. Once again, the difference can only be seen in isolated
andinitial forms: compare and . Sincetheselettersdiffer mainly in the number
of dots (one abovefor noon, two abovefor ta, etc.) the shape differenceis of minor impor-
tance.

Unicode characters 06 BB (ARABIC LETTER RNOON), 06BD (ARABIC LETTER NOON
WITH THREE DOTS ABOVE) usetheletter form of the Arabic noon and the dots of the Urdu
letter tteh and the Arabic letter tha. These letters are used in Sindhi and Malay. Their initial
and medial forms, as well as all ligaturesinvolving initial and media forms are indistin-
guishable from the Urdu and Arabic counterparts.

The situation is even more complicated since the Arabic letter ya  shares the same
initial and medial formsas ba, noon and friends: . Nevertheless, theisolated and final

forms of this letter are significantly different from those of the ba and noon letter shapes.
Once again, in basic Arabic the number and position of dots is sufficient for determining
theletter (ya carries two horizontaly aligned dots below).

Unicode character 067B (ARABIC LETTER BEEH) has the form of ba and carries two
vertically aligned dots below; thisis a so the case of 06 D0 (ARABIC LETTER E) which car-
ries the same set of dots, but has the form of an Arabic ya. Furthermore, 06D1 (ARABIC
LETTER YEH WITH THREE DOTS BELOW) carriesthree dots bel ow, exactly as does Arabic
letter tha: the former has the letter form of aya, while the latter the one of a ba.

3.1.3 Arabic and Sindhi letters kaf.

In Arabic, theletter kaf iswritten with an oblique ascender strokeininitial and medial form,
and with ahamza-likediacriticin final and isolated form. Sindhi uses akaf-likeletter 06 A9
(ARABIC LETTER KEHEH) which has oblique ascender strokesin all forms and no hamza-
likediacritic. Thisletter isindistinguishablefromthe Arabickaf, ininitial and medial forms,
aswell asin al ligaturesinvolving these forms.
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combined by TeX (thisis also the task of preprocessor module 4). One can consider these
fonts as glyph banks, providing glyphs which TeX combinesinto characters and ligatures.
This approach has allowed minimization of storage space and time/energy needed for font
design. The author was ableto produceall possible Cairo typecase ligatures on the Unicode
Arabic character set, using only six 8-bit (partially filled) font tables, that is less than 1500

glyphs.
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