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Computational Description and Encoding of
the Coalescence of Arabic Letters: Pharyngeal

Letters as a Model
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Morphology, and Philology, College of Arabic Language, Imam
Muhammad ibn Saud Islamic University

Email: drnoha.ali2030@gmail.com
Abstract:

This study focuses on describing the coalition (co-occurrence
patterns) of Arabic huruf halqgiyya (pharyngeal consonants) in
Arabic words and encoding them computationally. It observes how
these letters co-occur (i’tilaf) and their structural arrangement
through tracing vocabulary that begins with pharyngeal letters and
provides an accurate description of their interaction with one
another and with other letters as required by electronic processing.
The study

pharyngeal letters(ha’,and ha’ kha’,) reveals that the hamza
precedes the

- pharyngeal letters except for the patterns such as (Caz, az), (Caq,
aq), and (Cah, ah) in geminate biliteral structures. In triliteral roots,
it precedes all non-pharyngeal consonants. Meanwhile, ha’ ( ha’, ha’)
and ha’ ( ha’, ha’) do not precede any of their pharyngeal
counterparts; however, they present the greatest variety of patterns
when there is a separating non-pharyngeal consonant. The hamza
does not appear in quadriliteral or quinquiliteral patterns, since it
is rarely original beyond triliteral roots.The letter ha’ ( ha’, ha’)
combines with non-pharyngeal consonants in geminate biliteral
patterns except for types such as (hat, hat), (haq, haq), and (hak,
hak) due to articulatory similarity. Both ‘ayn ( ‘ayn, ‘ayn) and ha’ (
ha’, ha’) combine with non-pharyngeal letters in biliteral geminate
and triliteral structures. Likewise, ghayn (ghayn, ghayn) and kha’ (
kha’, kha') blend with non-pharyngeal consonants in biliteral and
triliteral structures except in ghayn patterns such as (ghaj, ghaj),
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(ghaz, ghaz), (ghak, ghak), and (ghaw, ghaw) in biliterals and (ghagq,
ghaq) in triliterals, and kha’' patterns such as (khat, khat), (khat,
khat), (khak, khak), (khay, khay) in biliterals and (khaz, khaz) and
(khak, khak) in triliterals.One notable feature of quadriliteral and
quinquiliteral vocabulary patterns is the presence of one or more
huruf al-dhalaga (fluid/liquid consonants), confirming their
originality. Since the profiling is based on prevalent and productive
forms, some vocabulary representing dialectal usages — such as
(Cabkh, abkh) as a dialect of, (’ashl, ashl) used in Iraqi Arabic, and
(ghask, ghask) as a dialect of (ghasaq) — as well as rare forms like
(haghq, haghq), (hatsh, hatsh), (hadb, hadb) as an obsolete verb,
and (“atsh, ‘atsh) which is unverified, were excluded and considered
ambiguous forms requiring separate treatment. The study confirms
that such descriptive work demands great effort on the part of
linguistic specialists and researchers .

Key Words: DescriptionLetters coalescence, encoding,
Computational, velar sounds
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