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Abstract

Broken Plural (henceforth BP) phenomenon in Semitic languages in general
and in Arabic in particular, has always been interesting to linguists who tried their
best to tackle it in a comprehensive analytical way. McCarthy (2000), within
Prosodic Circumscription, presents pre-Optimality Theoretic (henceforth OT)
assumptions of BPs in Classical Arabic. He stipulates the difference between
singulars and plurals in an extra mora (p) added to a specific locus in the plural
form. This study, based on McCarthy's assumptions, presents an OT analysis of
the morphological process of BP in Modern Standard Arabic (henceforth MSA).

Keywords: Optimality Theory, Modern Standard Arabic, Broken Plural,

Plural of Paucity, Plural of Multitude, Prosodic Circumscription.
* The present study is based on an M.A. study conducted by the first author and supervised by
the second one.

<O>W<o>

<O>W<o>

<ow<o>

1. Introduction:

The Arabic BP is one of the most complicated morphological processes in
Semitics. It always presents a particular challenge to the theory advocated in the
given study (McCarthy, 2000: 173). The challenge, here, is how to work on a
phenomenon that calls on the full power of a serial derivation in the traditional
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models like BP within a constraint-model theory like OT. In other words,
traditional accounts of Arabic BP are inadequate and sometimes unexplainable.
These accounts often use either massive amount of CV-shapes or complicated
inviolable rules to attempt at giving a comprehensive understanding of BP
formation.

2. The Phonology of MSA:

2.1 MSA:

For practical purposes, Arabic might be divided into three main varieties
though there may be other classifications and divisions for Arabic (see Owens
2006). These varieties are: a) Classical Arabic, b) Modern Standard Arabic, and
c¢) Colloquial Arabic.

Within Colloquial Arabic there are the different dialects and vernaculars used
in everyday life, like Iraqi Arabic, Egyptian Arabic etc.

In the 19th century, MSA emerged at time when Arabic was gaining the status
of the 'official' language in the Arab world, alongside with the emergence of 'Arab
nationalism' (Suleiman, 2011: 51-52). Modernism and the revolutionary
developments of the age, and the scientific progress also contributed to the
modernity of MSA. Thus, MSA is in use in contemporary literature; in writing
and formal speaking; in political, academic, religious, and official associations;
and in the mass media, newspapers, radio and TV, and the internet (Aoun et al,
2010). It is only acquired at school; not all speakers of Arabic have an 'equal
command' of the standard dialect and their colloquial dialect.

More than 60 years ago, the term 'Modern Standard Arabic' was used to refer
to the unified language used by all Arabs in the Arab world. It appeared as a
reaction to the vernaculars and dialects used in separate countries in the Arab
Land. So, it is an attempt to unify the Arab people with one official language. It is
not a departure from CA, as scholars at al-Azhar claimed (cf. Van Mol, 2003:
30-31).

2.2 Consonants and Vowels: y

MSA has thirty five structural phonemes; they are three short vowels, three §
long vowels, two semi vowels, and twenty seven consonants (Omar, 1997:313). |y
The three short vowels are: /i/, /u/, and /a/ . The three long vowels are: /i:/, /u:/,
and /a:/ . The two semi vowels are /y/ and /w/. The following chart sums up the
consonantal inventory as extracted from the IPA (International Phonetic
Alphabet) transcription to represent the Arabic data:

, [2014@1-1:am|-39:m| (a.gmgl,og.mm,ngmmmm]
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|- Bilabial | Labio- | Dental | Alveolar | Palatal | Velar | Uvular | Pharyngeal glottal
dental

<O>W<O>m<o>

b d t k j|q ?
Stops t
f 0 0 |s z H x g |¢S h h
Fricatives d S
m n

Nasals

<O>W<O>W<o>

Liquids

W y
Glides

Emphatic, also phonetically known as pharyngealized sounds, are represented in
this chart with a dot underneath them /C/.
2.3 Syllable Structures:

Syllables in Arabic do not start with a vowel (Al-Bekkosh1992: 77, Ryding
2005: 36). Words like Pumm , ?abb , and ?islam start with a glottal stop (hamza)
which is a consonant in Arabic. A consonant at the beginning of the syllable is
obligatory. However, the syllable may or may not end with a consonant.

Syllables in Arabic are of three main structures ((Shaheen, 1980: 40); (Al-
Bekkosh, 1992: 78-79); and (Ryding, 2005: 36), among others). They are:
§ a) Short Open Syllable: CV. For example, ka/ta/ba «/</& (he wrote).

b) Long Open Syllable: CVV. For example, kaa/tib <3/\S (writer).

¢) Short Close Syllable: CVC. For example, kaa/tib «/\S (writer)

d) Long Closed Syllable: CVVC. For example, daal/liin ¢/Jisa (lost)

e) Long Closed Syllable (heavy): CVCC. For example, birr : (obedient)

f) Long Closed Syllable (extra heavy) : CVVCC. For Example, ma/haamm’sla/—

(duty)
§ In MSA, syllables are not allowed to have a consonant-cluster of more than
two consonants. A three-consonant cluster is not licensed. Also, the first foot of
the word must be of one-consonant syllable. Two- consonant cluster is also
banned from the beginning of the syllable, unless it takes the final position of a
§ word in the pausal form like /waqt/, /naht/ efc.

Moraic Theory is used in this article to study syllable-structure in Arabic.
Within Moraic Theory, syllable-structure in MSA is treated as follows: heavy
syllables which either have the shape Cvv , CvvC, CvvCC or CvCC are
represented as bimoraic (contain two moras, pp). The first strong mora must only
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=XA

be a vowel i , a or u. The second weak mora can be any consonant or the second §
half of a long vowel. Light syllables which either have Cv or CvC are represented
as monomoraic (contain one mora, p). In the case of the light syllables, the mora
is only a vowel (McCarthy & Prince 1990a/b; 1996; McCarthy, 2000).

(1) Syllable Weight in Word-initial Position

L

—

|
) TR (!

<O>W<O>W<OW< o»m<o>m<o>m< o
40%40%40%4 0W40W40W4 o

i TR
:C v CC WC v C nedia
(CVCC C vV VvV C
PO
m /T\ /L
C v C Cyv

The following section presents BP patterns in MSA.
3. MSA Broken Plural Patterns:

3.1 Broken Plurals:

Arab Grammarians, like Abdulaal (1976: 27), Al-Anbari (1997: 54), and
Tribiya (2003: 2, 82), and many others, define BP as a noun that refers to three or
more things, and has a singular form, with which the same meaning and original
root-consonants are shared.

The reason why it is called broken is that the plural form of the word does not
look like its singular form. On the contrary to the sound -regular- plurals
(Masculine Plural & Feminine Plural), the change takes place within the pattern
of the word, i.e. it is internal, Aabdulaal (1976: 27), and (Ryding 2005: 128).
Similar to a broken plate, arranging the original shape of the singular after
§ pluralizing it is difficult. Ibn Yaish(1949) illustrates that it is called broken

because its pattern is changed in comparison to its singular from, as if the singular
§ pattern is broken into pieces and then rebuilt again in the plural form. Though the

plate is still a plate after recreating it, yet it is not that same original plate that was ]
broken. !
é Broken Plural, then, is a noun indicating three or more persons or things or an §
!

<

o»W<O>W<O>
<OW<O>

.

XA
AN

e O

)®(<o>)<}(<o>)<}(<c>
5 )©(<o>)©(<o>)©(

(O (O

O

adjective describing such a noun. This plural does not retain the structure of its |y
§ singular due to some internal changes that take place within the word.

y/ 3.2 Patterns of Broken Plural:
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§ Semantically, there are two kinds of broken plurals recognized by the Arab
1) grammarians, namely the plural of paucity, and the plural of multitude (Abdelaal:
§ 1976, Al-Anbari: 1997, Tribiya: 2003, among others).

The plural of paucity expresses any number from three to ten, and the plural of
multitude expresses any number from ten to infinity.

Semitic languages typically form triconsonantal roots. Arabic consists of three
consonants called radicals together with certain vowels and sometimes prefixes or
suffixes. To indicate patterns of words, Arab grammarians use the three
? consonants (f ¢ 1 — J ¢ <@). The < represents the first radical, the ¢ is the second
1) and the J is the third as: <K “a dog” is said to be of the form J=8. Using the root
§ (faGal J=8) to represent the root of words is a common way in studies of Arabic
% grammar. Thus, the word %asan follows the pattern fa%al, so that the =h, G=s, and
\) I=n. And, the word mishah "light" follows the pattern mifbaal, so that the =S,
§ G=b, and I=h. Accordingly, the two types of BP in MSA are represented by this
%
¢
/

40%40%40%4 0W40W40W4 0W40

a. Plural of Paucity:

Arab grammarians agree that there are four patterns, or measures, of the plural
of paucity. They denote an anonymous number between 3 and 10. They are:
1. ?afSul Jx81 (?aCCuC). For example: ?Parjul "feet", ?akkuf "arms", 2awjuh

<OW<O>

<OW<O>

A
% "faces". ‘
1) 2. PafSaal J=8l (PaCCaaC). For example: Yahwal "manners", ?aglam "pens",
! Pamwat "dead people".
0 3. ?2afCil-ar 43 (?PaCCiC-at). For example: ?aksiya "dresses", ?af?ida "hearts",
§ Pahibba "lovers".
V) 4. FiQl-ar 48 (CiCC-at). For example: gilm-at "slaves", jir-at "neighbors", ?ixw-
! at "brothers".

<OW<O>

)| b. Plural of Multitude:

§ Arab grammarians agree that there are at least sixteen patterns, or measures, of
\) the plurals of multitude. They denote any unknown number from 10 to infinity.
) They are:

0W40W40>

{0 1. full J28 (CuCC). For example: bukm "deaf people", humr "reds", Summ

! "mute people". !
% 2. fuSul J2 (CuCuC). For example, kutub "books", Subur "patient people", rusul §

Y "messengers". Y
§ 3. fuSal J=4 (CuCaC). For example, guraf "rooms", juma$§ "Fridays", kubar "big §

Y things".

=XA

40%40
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4. fiSal J=& (CiCaC). For example, qita§ "pieces", hijaj "evidences", (Gilal
"reasons".

5. fuSa-at 3 (CuCa-at). For example, quda-at "judges", ruwa-at "reciters",

huwa-at "fans".

6. faGal-at 428 (CaCaC-at). For example: katab-at "writers", barar-at "obeyers",

talab-at "students".

7. faSlaa =8 (CaCCaa). For example: mawta "dead people", sakra "drunk

people", marda "sick people".

fifal-at 4=8 (CiCaC-at). For example: dibab-at "bears", girat-at "earrings",

diraj-at "drawers".

9. fuSGal J=2 (CuCCaC). For example: rukkaG "bowing people- in prayer",

nuwwam "sleepers", Suwwam "fasters".

10. fuSSaal J*& (CuCCaaC). For example: qurra? "readers", Summal "workers",

hurras "guards".

11. fiSaal J«é (CiCaaC). For example: rimal "sands", Oiyab "clothes", biqa$

XK=

<O>W<O>W<OW< o»m<o>m<o>
.

\ n "
g places".
/ . .
§ 12. fuSuul Js#8 (CuCuuC). For example: funtn "arts", Sukik "doubts", juyas
% "armies".
13. fiSlaan (=8 (CiCCaaC). For example: jirdan "rats", didan "worms", gilman
"slaves".

14. fuSlaan (x4 (CuCCaaC). For example: buldan "countries", rugfan "pieces of
bread", qumsan "shirts".
15. fuSalaa? ¢Uxé (CuCaCaa?). For example: kurama? "generous people", fugara?

"poor people", Pumara? "princes".

16. ?afSilaa? +U=8l (PaCCiCaa?). For example: ?atibba? "doctors", Paqriba?

"relatives", Pahibba? "loved ones".

In this study, BP in MSA is morphologically analyzed within OT. The following
section sheds light on the theory.
5. Optimality Theory:

OT as put forth by Prince & Smolensky (1993) and McCarthy & Prince (1993
a,b) is developed out of research on prosody, universal grammar, markedness
theory, and the viewing of phonology as being constraint-oriented rather than

rule-oriented. Basically, it was developed in phonology to replace the
§ controversial rewrite rules. Its main assumption is that the grammar of language is
governed by universal constraints that are violable. Therefore, well-formed
§ (optimal) outputs are derived immediately from inputs through universal yet §
minimally violated constraints. Violability arises from conflicting constraints. In |y

, [2014@1-1:am|-39:m| (a.gmgl,og.mm,ngmmmm]
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OT, there are mainly two types of constraints: faithfulness and markedness
constraints. While the former assures that outputs are as identical as possible to
the inputs, the latter concentrates on well-formed outputs regardless of the inputs.
OT 1s considered a departure from previous rule-based theories. Its main
principles are: a) Universality: constraints are universal; b) Violability: constraints
are violable; c) Ranking: constraints are ranked with respect to each other; d)
Inclusiveness: only inclusive — conceivable- candidates are generated; and e)
Parallelism: candidates are parallelly generated.

OT mechanism requires the generator "Gen" to generate all the conceivable
and parallel candidates. These candidates, depending on the grammar of language,
compete with each other. The one that best satisfies the universal higher-ranked
constraint is the Optimal. The optimal candidate may violate other universal
lower-ranked constraints; the violation should be to the minimum or else it 1s fatal
and the candidate is out of competition.

Basically, in OT, there are two types of constraint: Markedness Constraints
and Faithfulness Constraints. Markedness Constraints are structural requirements
stated on the well-formedness of output forms (surface structure) irrespective of
the input forms. They evaluate the form of the output candidate, favouring certain
structural configurations (e.g., syllables with onsets, accusative objects) over
others (e.g., syllables without onsets, dative objects) (McCarthy 2000: 13). They
mainly depend upon language typology. Faithfulness Constraints are structural
requirements stated on the well-formedness of output forms (surface structure)
with respect to the input forms. Through them, inputs and output are as much
identical as possible- identical in the sense that both have the same featural
values. Thus, they allow the general requirement for linguistic forms to be
realized as close as possible to their lexical 'basic forms' (Kager 2004: 5). Both
types of constraints, namely markedness and faithfulness constraints, are needed.
Though in contrast with respect to each other, they are both constructing grammar
of language. If there are markedness constraints only, simple output forms are
expected all the time. And, if there are faithfulness constraints only, there is no
linguistic generalization whatsoever.

The coming section presents the main theoretical assumptions adopted in this
study.
5. Theoretical Assumptions:

The main assumptions presented here are inspired by McCarthy & Prince
(1986), and McCarthy (2000).

In MSA, the vast majority of derived nominals including BPs are canonical
derivational nouns. McCarthy (1981, 374) and McCarthy & Prince (1998, 304-
305) define canonical nouns as those nouns "that are truly integrated into the
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morphological system, based on their ability to form broken plurals and other
criteria". Thus, canonical nouns are either originally found in the system of the
language, or borrowed from other languages and have the ability to be well-
integrated into the language system, and so, they tend to go through the most
complicated processes of that language. Other nominals, like most loan words, are
non-canonical; they are not truly integrated into the language's morphological
system. As a result, they tend to take the straightforward morphological processes
like Sound Plural. However, canonical BPs are many and diverse.

The following examples represent the canonical morphological shapes of BPs in
MSA.

<O>W<O>W< O’W
40%40%40%4 0W40W40W4 0W40

<O>W<O>W<OW< ow

From the morphological shapes examined before and pervious conclusions [y
made by McCarthy & Prince (1990a) and McCarthy (2000), four general §
observations can be mentioned here: ¢
§ 1. The left-edge foot of the singulars is a moraic trochee that turns onto iambic §
¢ when broken plural forms are shaped. Trochaic feet of (CvC) and (Cvv) ¢
§ become iambic (CvCv:) in forms (1-6) and (CvWv:) in forms (7). The 'typical' §
1) and most common used shape of BPs in MSA is an iamb. A
) 2. Forms (8-11) are exceptional since they do not follow the typical mapping of
§ BPs. The trochaic left-edge-foot singulars map other trochaic left-edge-foot §
y)  plurals.

; [2014@1-1:am|-39:m| (a.gmgl,og.mm,ngmmmm]
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g )
§ 2. (CvO).Cv.C-at 2. (Cv.Cv:).Cv.C §
i (mah).ba.r-at (maha:).bi.r inkpots 1
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g )
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3. "The weight of the final syllable is preserved in the mapping from singular to
plural" (McCarthy, 2000: 175). The final-syllable weight in forms (1-8) is
identical; it 1s not affected by the changes happening to the first foot of the
singulars.

4. The position of the epenthetic consonant ? and w in BPs depends on the
number of the root-consonants in the singulars. If the first left-edge foot
contains one root-consonant, the epenthetic consonant is attached to it, like in
forms (7). And, if the first left- edge foot contains two consonants - Arabic
disallows syllables of three-consonant cluster so the epenthetic consonant is
automatically transferred to the second syllable under pressure from high-
ranked morphological grounds of Arabic- the epenthetic consonant is attached
to the following syllable, like in forms (6).

In keeping with the overall aims of this study, and to simplify the discussion
within Arabic morphology, the researchers adopt the following assumptions:

<O>W<O>W<OW< o»m<o>m<o>m< O’W
40%40%40%4 0W40W40W4 0W40

1. Every syllable must start with a consonant. The consonant serves as the onset

) of that syllable. ]
%2. The onset is linked to the nuclear mora- a vowel, forming CV- moraic §

f sequences. )

1) 3. The final consonant, or a cluster of two consonants, is extrametrical; it is not

participating in the prosody of the stem of the word as a whole. It serves as the
onset of an incomplete syllable.
Thes data are analyzed in terms of OT in section 6.
6. Data Analysis:
In OT, McCarthy (2000: 175) stipulates the length of the broken plural forms
to be preserved from the length of their singulars. This typical process of BP
formation is a consequence of the faithfulness constraint DEPy,-p (no epenthetic

mora) which works against the markedness constraint MAX,,-t (no deleted mora).

(12) MaAX,-n Every p in output; has a correspondent p in output,. (McCarthy,
2000:159)

§ This constraint requires an additional mora to be added to the plural forms. It is

violated when BP forms have fewer moras than its singulars.

§ (13) DEPy-p Every p in output, has a correspondent 1 in  output;.

A (McCarthy, 2000: 159)

! This constraint requires an identical length of both of the singular and its

§ plural. It is violated when an extra mora is attached to the plural form.

! However, he (2000: 181) argues that both DEpPy,-pu and MAXy,-|t are too

§ general; the added-p is "infixed into a particular position in the stem" (emphasis

y) added). The infixed mora appears in a 'consistent' locus: at the end of the second

; [ 2014 iall - 1 -33a01 -39 - adal @ (i gl 5 el amia.m]
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syllable. Then it is better captured by a more specified faithfulness constraint,
namely Positional Faithfulness constraints family identified by Beckman (1997,
1998).

Beckman (1998:1) asserts that some positions of the word are privileged to
receive special faithfulness treatment. Among the so privileged positions, she
argues, are stem-initial and stem-final syllables. As a result, any addition or
deletion in the word does not take place in these privileged positions, i.e, the
added p, though formally a suffix, is forced into a stem-medial position. In that
way, stem-initial and stem-final positions remain faithful in the singulars and their
plural forms; they are high-ranked. Positional Faithfulness constraints that capture
the identical weight of the final syllable of BPs in MSA are:

(14) MAXoo- o (u) Every p in the final 6 of output; has a correspondent p in
the final o of output,. (Al-Aghbari, 2004: 59)

This constraint forbids the deletion of moras in the final syllable of the BP forms
when the final syllable of their singulars is long; weight is preserved.

(15) DEPoo-6r () Every p in the final o of output, has a correspondent p in the
final o of output,. (Al-Aghbari, 2004: 59)

This constraint prevents the addition of moras in the final syllable of the BP
forms when the final syllable of their singulars is short. Again, weight is retained.

Because singulars of BPs in MSA are trochaic and of the shape CvC or Cvv,
the majority of them form a typical iambic plurals of the shape CvCvv. In this
way, the difference between the singular and plural forms lies in an extra mora.
McCarthy (2000) specifies the position of the added p to the end of the second
syllable. Al-Aghbari (2004: 59-60) specifies the position of the added p to the
"first foot at the left-edge" of BPs. Thus, the added p lies in the first foot at the
left- edge at the end of the second syllable of the word. The following prosodic
structure illustrates the point:

<O>W<O>W<OW< o»m<o>m<o>m< O’W
40%40%40%4 0W40W40W4 0W40

<O>W<o>
<OW<O>

<O>W<o>
<OW<O>

<O>W<o>
<OW<O>

(16) (a) Singular forms — (b) Broken Plural forms
|
Prwd Prwd J
Y

Ft, Ft, Ft, Ft)
(0 o () () G/ \(5
A A A R /I /N lL{\ /

B MR MR pp U Bup ppopp

ow<ow<ow<o>
0W40>

/ !
§ The prosodic hierarchy in (16 a,b) shows a prosodic word of two feet each of §
y) which contains two syllables. Each syllable is bimoraic. The only difference is |y

X==
»)Q( =
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? that the first foot at the left edge of the plural word contains an extra mora at the
% end of the second syllable.

% 17) Singular Singular — Plural

? CvC Cvv CvCvv

v /| /|

? i H2 i K2 Hi H2U3

§ So, as MaXpo-0f (1) and DEPpo-6F (1) work on weight preservation

A .
Y in the BPs final syllable, another constraint that works on added mora is

§ needed. Al-Aghbari (2004: 59-60) adopts the following faithfulness constraint.

§ (18) DEPoo-F; () Every p in the first F of output, has a correspondent p in the
( first F of output;.

This constraint militates against adding a mora to the first foot of the plural forms.
§ It 1s violated when BPs surface with an extra mora as in the following

representations.
(19)

O (O

<O>W<

Singular (a) Correct Plural (b) Wrong Plural
pHpp u

HE W Hu
(le;L).b\a.h (m\as\zi)-b’ii”1 *(mit).(&i:).h

<O>W<o>

(20)

<O>W<o>

Singular (a) Correct Plural (b) Wrong Plural
uy
i Wlabe e
(baq).(3i:).3 (baqa:).(51:).8 *( aL ).(81).8

ow<o>

§ The correct form in (19a) receives the added p within the first foot at the left
1) edge of the second syllable, while the wrong form in (19b) receives the added p
§ within the second foot at the left edge of the second syllable. If the process is

following McCarthy's general assumption about the locus of the added p: at the
1) end of the second syllable, then both forms (19a, b) are correct. However, forms
§ in (19b) and (20b) contradict McCarthy's other assumption that BP forms preserve
the weight of the final syllable of the word. Also, form (20a) receives the added

Oy (O

w<o>

; [2014@1-1:am|-39:m| C= D (a.gmgl,og.mm,ngmmmm]
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within the first foot at the left edge of the second syllable and retains the weight of
the final syllable. In OT terms, all this is translated as follows: forms in (19a,b)
and (20a,b) obey the constraints MAXg,-pt, and MaXgo-6r (1) and violate DEPy,-p,
and DEpPgo-6r (n). But, DEPy-pu, and DEPoo-6F (1) are too general; they may
result in wrong forms. In this case, Positional Faithfulness constraint DEPyo-F;
() should also be obeyed. DEPgo-6F (1) and MaAXpo-or (p) outrank the other
constraints. The following tableaux illustrate this.

. OW<O>W<O>W< O
et 0W40W40W4 0W40

Tableau (1)

) /(mas).ba.h /+ll DEPgo-6¢ (].l) DEPyo-F; (].l) 1
§ = a. (masa:).(bi).h * §
| b. (mas).(bi:).h *1 )
/ Y
§ Tableau (2) §
i [(baq).(3i:) 3+ MAXo0-0¢ (11 DEPoo-F; (1) |
= a. (baqa:).(8i:).8 *

b. (baq).(81).8 *|

In tableau (1), candidate (a) satisfies DEPoo-0F (u) because the final-syllable
weight of singulars and plurals is identical (ba) — (bi), and violates DEPgo-F;
(1) because the second syllable at the left-edge of the first foot is not identical to |}
its singular correspondent (mas) — (masa:). §

Candidate (b) violates DEPoo-6F (1) because the final-syllable weight of the (]
singular and the plural is not retained (ba) — (bi:) and satisfies DEPoo-F; (n) in \}
(mas) — (mas). However, because DEPoo-6r (1) outranks DEPoo-F; (p); candidate )
(a) 1s the optimal candidate and candidate (b) is out of competition: it fatally §

Y

<O>W<o>
W40W40>

<O>W<o>

violates the higher-ranked constraint to satisfy a lower-ranked one.
In tableau (2), candidate (a) satisfies MAX,0-6F (1) because no mora is deleted |y
from the final foot of the plural ($i:) — (51:) and violates DEP,,-F; (1) because of
the weight of the first foot in the plural (baq) — (baqa:). Candidate (b) |y
violates MAXo0-6F (1) because the weight of the final syllable in the plural (8i:) —
(81) and satisfies DEPoo-F; (p) in (baqa:) — (baga:). Again, MAXe0-6F (1) outranks
DEPoo-F; (n). So, candidate (a) is the optimal and candidate (b) is out of §
competition. 1
The affixed p is controlled by syllabic well-formedness constraints in the §
language; they govern which syllable structure is permitted and which is not (Al-
Aghbari, 2004: 62). If the affixed p at the first foot of the left-edge does not take
place at the end of the second syllable then, it can possibly take a different loci in §
the foot, and as follows:

[ 2014 il - 1 -33a1 -39 : sl il gl 5 amia.m]
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(21) CvC +p
a. *ptCvC  vCvC
b. *Cv+uC CvvC
c. VCvC+p CvCv
(21a) is not the correct structure of a syllable in Arabic. The mora is attached
to the beginning of the syllable; the syllable starts with a vowel and that violates
the constraint which requires all syllables begin with a consonant. (21b) is also a
wrong structure of a syllable at the medial position. The mora is attached to the
vowel and that makes a long vowel of two moras attached to another mora- the
consonant (Prince & Smolensky, 2002:229). The overall structure consists of
three moras and this violates the constraint which requires all syllables in Arabic
to be maximally bimoraic. The last possible structure in (21c) is the correct one; it
generates a foot of two syllables each of which with two moras. In OT terms, the
constraints are as follows:
(22) Onser  *[s V (‘Syllables must have onsets.”’). (Prince & Smolensky,
2002:17), (Kager, 2004: 95)
This constraint bans syllables that start with a vowel. It regulates syllables to start
with a consonant.
% (23) *3p  No trimoraic syllables. (McCarthy & Prince, 1990a;b), (Kager, 2004:

<o>)<}(<o>)@\(<o>)®(< o>)®(<o>)(>\(<o>)®(< o>)@\(
A CENEENEEACENEENEEN

X=X
<OW<O>

268)
% This constraint militates syllables with three moras. It is fatally violated when
§ trimoraic syllables are generated.

It should be noted here that both Onsgr and *3p are higher-ranked constraints;
they are well-integrated within the Universal Grammar of Language.
é Accordingly, any violation to them is fatal.

Y Positional Faithfulness constraints MAXeo-6F (1), DEPoo-6F (1), and DEP,,-F;
(n) interact with syllabic-wellformedness constraints ONSET and *3u. The
% following tableau presents this interaction.
é Tableau (3)
/

<OW<O>

<OW<O>

(mah).fa.z-at + p | MAXoo-6r () | DEPoo-0r (1) | ONSET | *3p | DEPoo-Fi (n) ¢
A a.(mah).a. fi.z *1 §
§ b.(maha:).(fi:).z *| * y
) = ¢. (ma.ha:).fi.Z * 1
§ d. (mah).(fi:).z *| %
A e. (maha:).f.z *| 1

1

and Positional Faithfulness constraints. The first four constraints are equally
I higher-ranked. The tableau emphasizes McCarthy's assumption that the locus of

—

§ Tableau (3) shows the interaction between syllabic wellformedness constraints §
A
/

40%40
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the infixed mora is consistent: at the end of the second syllable of the first foot at
the left-edge. Candidates a, b, d and f show a serious violation to higher-ranked
constraints; none of them is the optimal output and they are all out of competition.
Candidate (c), however, shows respect to the higher-ranked constraints and a
minimal violation to a low-ranked constraint. The violation of candidate (c) is
showing to DEP,o-F; (p) is not important, therefore; it is the optimal output.

In forms (6) and (7), trochaic singulars are mapped onto iambic broken plurals
by the distribution of epenthetic consonants /w/ and /?/ which work as an
epenthetic glide and fills an empty position of an onset. The following
representation illustrates the apotheosized glide.

(24) Singular Broken Plural

(Cv.Cv:).C-at (Cv.Cv:).2v.C

(Sa.ri:).h-at (éa.ra:).?|i.h

(25) Singulars Broken Plural

(Cv:).Cv.C (Cvwvv).CV.C
(qa:).le.b (qavlval/:).li.b

In this type of BPs, the plural forms have four consonants while their
correspondent singulars have only three, i.e, there is an additional consonant in
the plurals. While /w/ fills the position of the onset of the second syllable, /2/ fills
the position of the onset of the third syllable. In form (24) and (25), the singulars
differ only in the locus of the bimoraic syllable that is related to the second root
consonant, and this is the reason why the epenthetic consonant /w/ appears in the
second syllable and /2/ appears in the third syllable.
The choice between epenthetic /2/ in words like (ja.ra:). 2i.m "crimes" and
epenthetic /w/ in words like (qa.wa:).(ni:).n is made on phonological grounds
(McCarthy & Prince, 1990a: 34) and (McCarthy, 2000: 175). This means that
there is a strong relationship between the long vowel in the singulars and the
epenthetic consonant in the plurals. This relationship is controlled by some
faithfulness constraints, namely NO-SPREADo, (1, SEG) and NO-DELINKq, (1, SEG).
(26) NoO-SPREAD,, (u, SEG)  Conservation between moras and segments is
preserved in the output-output mapping.

This constraint bans spreading moras away from their segments. If the segment is
attached to a certain mora in the singular, then it is attached to the same mora
in the plural.

[ 2014 il - 1 -33a1 -39 : sl il gl 5 amia.m]
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(27) NO-DELINKoo (1, SEG) There is no delink between moras and segments in §
output-output mapping.

This constraint militates delinking segments of certain moras to other
moras. If the segment is spread in the output-output mapping, this constraint
prevents attaching that segment to a mora other than its mora in the singular.

These two faithfulness constraints ensure the plural of, for example, (Sa.ri:).h-
at to be (Sa.ra:).2i.h not * (8a.2a:).ri.h, and of (qaa:).la.b to be (qawa:).li.b not *
(qala:).wi.b.

Again, epenthesis is the assertion of syllabic well-formedness at the expense of
input faithfulness. The following prosodic representation is inspired by McCarthy
(2000: 178).

(28) Correspondence relations in Sari:h-at — Sara:?ih, *Sa?a:rih

—

<O>W<O>W< OW<O>X

Singular Actual Plural Failed Candidate

<O>W<O>W<OW< ow
<OW<OW<OW4 0W40W40W4 o

G O

) c 6 © c o (5‘ )
......... ' 1 a ,

<O>W<o>
<OW<O>

The problem with the failed candidate is that it has a kind of a reassociation in
relation to the singular; the epenthetic /?/ is attached to the second syllable as the
onset instead of its original onset r, while in the actual plural it is attached to the
third syllable as an onset. Onset r is violating the faithfulness constraint No-
DELINKoo (1, SEG): it is attached to p” in the singular while it is attached to p* in
the wrong candidate. The following tableau illustrates this representation.
Tableau (4)

Sari:h-at +p DEPyo-GF (1) NoO-DELINKo (1L, SEG)

<O>W<o>
<OW<O>

=a. (Sa.ra:).2i.h

ow<ow<o>

b. (Sa.?a:).ri.h *

0W40W40W40>

§ This tableau illustrates why candidate (b) is not the winning candidate: it
violates the higher-ranked constraint that requires the segment /r/ to be attached to

§ its mora (a:) not to the mora (i) of the other syllable. And, though it satisfies the §

higher-ranked constraint that requires final syllable preservation, yet candidate (b) |y

O

S
1

et O

O
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=XA
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is out of competition because of its fatal violation to the equally higher-ranked
constraint NO-DELINK, (1, SEG).

The feminine suffix —at is not original in the word. It is just added to show
word gender. Therefore, it is out of analysis. This is similar to McCarthy & Prince
(1990a,b) and McCarthy (2000). Notably, singulars that end with a feminine
suffix —at like Sari:h-at and gabi:l-a¢, when forming plural forms, do not follow
the main distinction between singulars and broken plurals: an extra mora. The
same number of moras is realized in both their singular and plural forms. The
coming representation clarifies this point.

(29) Moraic representation in Sari:h-at — Sara: 2ih

<OW<OW<OW4 0W40W40W4 OW<O>X

Singular Broken Plural
F1 Fl
OAG 0 o ¢
| N ) <
B e HIL R A
PN AN ‘
S ar I h :§a r a: 1 h

Because syllables must start with a consonant so as to begin with an onset,
then, the higher- ranked constraint ONSET is much more important than a
constraint that militates adding an extra consonant. The latter constraint is lower-
ranked because it goes against a prominent constraint (McCarthy, 2000: 81).

(30) DeEryo- Glide Every glide in output, has a correspondent in output;. (Al-
Aghbari, 2004: 66)

This constraint is a faithfulness constraint that requires every glide in the plural
to have a correspondent in the singular. It is outranked by the ONSET constraint
when a consonant is added to fill the empty position of a consonant and form a Cv
syllable. Tableau (5) represents this.

<OW<O> <OW<O>

40%40»

Tableau (5)
(qa:).le.b +u ONSET DEp,,-Glide X
= a. (qa.wa:).li.b * Y
b. (qa. a:).li.b *1 §
Candidate (a), in tableau (5), has an epenthetic glide in the position of the onset '

of the second syllable. So, it satisfies the higher-ranked markedness constraint
ONsET and violates the lower-ranked faithfulness constraint DEpy-Glide; it is the

40%40»
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optimal output. Candidate (b), on the other hand, satisfies the lower-ranked
constraint: the position of the onset of the second syllable is empty i.e the syllable
is onsetless. However, this behaviour prevents the candidate from obeying the
higher-ranked constraint and having an extra consonant. Therefore, candidate (b)
loses the competition.

® (Cv).(Cv:).C (CvC).(Cv:).C
a. (ga).(za:).l (giz).(la:).n gazelles
b. (bi).(la:).d (bul).(da:).n countries

Back to form (8), the words in (a) and (b) have an extra consonant /n/ at the
edge of the final syllable. This is because words in MSA must end with a
consonant. The broken plural forms start with a trochaic foot of the shape CvC
instead of a typical iamb. Therefore, the affixed p in these shapes is in a form of a
consonant not a vowel. McCarthy & Prince (1993a) stipulate forms in (8) to
follow the syllabic wellformedness constraint Final-C.

(31) Final-C A prosodic word does not end in a vowel (McCarthy & Prince,
1993a: 176).

This constraint is a syllabic wellformedness constraint. It requires syllables to
end with a consonant. It is violated when candidates surface with open ended
syllables.

Constraint (31) is in conflict with another constraint. It outranks the constraint
No-Coba.

(32) No-Copa *C ]o (‘Syllables are open.’) (Kager, 2004: 94).

This constraint requires that syllables must not end in a consonant, or coda. It
1s violated when a syllable ends with a consonant.

The interaction of these two constraints in forms like (8) is as follows:
Tableau (6)

<O>W<O>W<OW< o»m<o>m<o>m< O’W
40%40%40%4 0W40W40W4 0W40

<O>W<o>
<OW<O>

<O>W<o>
<OW<O>

<O>W<o>
<OW<O>

f (ga).(za:).l+n Final-C No-Coba \
Y =a. (giz).(la:).n * Y
§ b. (giz).(la:) T §
[ ?

Tableau (6) shows that obeying the constraint Final-C and ending the syllable
with a consonant as a coda is more important than not having a coda. And,
because constraint (31) is grounded in the system of language, then, any violation
to this constraint is a serious violation; the candidate is out of competition.

Also, forms in (8) follow one of the main assumptions that the weight of the
final syllable is preserved. And, these forms have only long final syllables, so,
when mapping them onto plurals, they retain the long weight in the final syllable
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( of BP forms. As such, they totally obey the higher-ranked constraint MAXoo-GF. §
1) The length is preserved due to the added consonant /n/. Y
é The interaction of thus far constraints in form (8) produces the coming tableau. §
y) Tableau (7) Y
» [ (bi).(la:).d+p | ONSET | MAXooor() | *3p | FinalC | DEPwoor( | &
A = ¥ A
/ Y
> | a.(bul).(da:).n <
| N 5 ; )
J ) ) Y
§ (bul).(da).n <
5 c. (ul).(da:)n | *! * g
§ d. *1 * §
A (bu).(lda:).n )
§ e. (bil).arda: | *! * ok §
A Tableau (7) illustrates the interaction of equally higher-ranked constraints (i
! ONSET, MAXOO-GF (p), *3u, and Final-C, and, a lower-ranked constraint

DEPpo-oF (1). Candidates (a-e) violate the lower-ranked constraint because it goes
against the higher-ranked constraint Max,,-6F(lt). Candidate (b) fatally violates
constraint MAXq-or (n): the long syllable is not preserved in the plural form.
Candidate (c) also flouts the higher-ranked constraint ONSET: its first syllable is
onsetless. Candidate (d) violates the syllabic wellformedness constraint *3u: the
second syllable is trimoraic. And, while candidate (e) violates the higher-ranked
constraints ONSeET and Final-C, candidate (a) shows no serious violation.
Therefore, candidate (a) is optimal.

Thus far, the constraints in tableau (7) outrank each other in the following way:

ONSET » MAXoo-0F (1) » *3u » Final-C » DEPo-GF (l).

<O>W<o>
<OW<O>

<O>W<o>
<OW<O>

<O>W<o>
<OW<O>

©) CvCC-[af Cv.(Cv:0O)
nuqt-az nu.(qa:t) dots
harf hu.(ru:).f letters

In form (9), singulars contain only one foot plus an extrametrical consonant.
The foot is a moraic trochee of the shape CvCC. When forming BP forms, these
singulars collapse forming a typical iamb of the shape CvC. This means that the
one-syllable singulars map onto two-syllable BPs. The singular's weight is heavy,
1.e, trochaic or even iamb H while the BPs' weight is light followed by heavy, i.e,
typical iamb LH. The mechanism of forming BPs of such singulars is following
the pervious mentioned constraints. However, they are violating the preservation
of the final syllable: the singular's final syllable- weight is short while the plural's
ones is long, i.e, they violate DEPyo-or (n). Notice the following tableau.
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Tableau (8)
(nuq). t-ar +p ONSET MAXoo-or (1) | Final-C DEPoo-6r (11)
= a.(nu).(qa:).t *
b. (nu).(qa).t *1 *
c. u.(qa:).t *1 *
d. (nuq).a:.t *1 *

Tableau (8) clarifies the interaction of faithfulness and syllabic wellformedness
of constraints in mapping iambs from trochees. Candidate (b) obeys the higher-
ranked constraints ONSET and Final-C but disobeys the other equally higher-
ranked constraint MAXq.-or (n). Candidate (c) and (d), though obeying some
higher-ranked constraints, they both fatally violate ONSET. As a result, all
candidates are out of competition except for Candidate (a), the optimal candidate.
Two more forms are remaining. The following analysis is of form (10).

<o>)<}(<o>)@\(<o>)®(< o>)®(<o>)(>\(<o>)®(< o>)@\(
A NEENCEACENEENEEN,

<O>W<o>
<OW<O>

10. Cv.(CvO) Cv.(Cv:0)
Pa.(sad) Pu.(su:d) lions
G1.(tir) Gu.(tu:r) perfumes

Form (10) follows the analysis of form (9) except that singulars and BPs are
both iambic. Singulars of the shape Cv.CvC which are LL. are mapped onto a
typical iambic BPs of the shape Cv.Cv:C which is LH. The adopted assumptions
that singulars form iambic plurals and the difference between singulars and BPs
lies in an extra mora are strictly obeyed. However, the assumption of weight
preservation is violated when BPs surface with long vowels at the end of the
second syllable despite the fact that their singulars' last-syllable weight is not. OT

<O>W<O>W<o>
<OW<O>

<O>W<o>
<OW<O>

tableau in (9) illustrates these forms. )

Tableau (9) !
f Si.(sir)+p ONSET | MAXgo-or (1) | Final-C DEPoo-oF (1) §\
Y Y
§ = a.( Su).(Su:).r *
) A
! b. (Su).(tu).r *1 * %
| c. (Su).(w).r *| * $
é d. (Qu:).(Su).r *1 * §
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The previous tableau shows the interaction and conflict of the constraints in form §
(8) and other BPs of that follow the same mechanism. Candidates (b-d) are all
wrong candidates because they all, and each on its own, dissatisfy a higher-ranked
constraint. Candidates in (b, c, d) violate ONSET, and MAXpo-Gr (l) respectively. |y
Candidate (a) is the only candidate in the tableau that obeys all the higher-ranked
constraints and minimally violates constraint DEPoo-or (n) which is a lower-ranked
constraint.

11. C1VC2 C1V.(C2V:C2)
xat xu.(tu:).t lines

Y
S
Y
S
Y
S
Y
S
Y
had hu.(du:).d boundries §
Y
S
Y
S
Y
S
Y
3
Y

The last form to be tackled in this study is form (11).

The shapes in form (11) are interesting; the singular shapes of the form CvC, or
moraic trochee is of three consonants. Notably, the last two consonants are
geminated. The singular is originally xatt and hadd. When such words are
mapped onto BP forms, this gemination is split of the pattern. So, instead of
having one foot of the shape CvC and an extra metrical consonant, the plural
forms are realized as two feet of the shape C,v.(C,v:C,) in which one of the
geminated consonants is in the position of the onset of the second foot and the
other geminated consonant is the final extrametrical consonant. The plural form is \
still a typical iamb of a light syllable followed by a heavy syllable LH; however |§
the mechanism these singulars follow to map onto BP is unique. To illustrate the §
mechanism, the following prosodic structure is presented. ¢
(33) Prosodic Structure in AZad — hu.(du:).d ''boundries"

Singulars Broken Plurals A
Y

? )\
ﬂmuz ﬂ / M ;

h @ d: (d \

., a R u §

Y

Group (33) illustrates that the consonant d, in singulars, belongs to the second §

mora in the first and only foot while, in plurals, it belongs to the first mora in the §
A

first syllable of the second foot. Also, the same consonant is used as an
extrametrical consonant to prevent the words of having no coda.
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In this way, substitution of medial gemination for vowel length is a primary
mechanism relating the BPs to their singulars. This mechanism supports
lengthening the final syllable to shape iambic plural forms.

All 1 all, and concerning the morphological process of BP formation in MSA,
universal constraints of markedness and faithfulness are indeed workable to
account for such a phenomenon. McCarthy's (2000) assumptions have paved the
way for a well OT analysis. These assumptions do not work alone, i.e, the
preservation of the final weight and adding an extra p go hand in hand with the
well-formedness constraints of the MSA. Well-formedness constraints, syllabic
well-formedness constraints here, are ONSET, Final-C, No-Coda, and *3u. They
interact with the other markedness and faithfulness constraints in the following
hierarchy. The hierarchy accounts for the morphological processes in BPs MSA.
MAXoo- oF (1), {ONSET, Final-C, No-Coda, *3n}, {NO-SPREADoo(n, SEG), No-

DELINKoo(t, SEG)}, MAXoo (1), » DEPoo-(1t), DEPoo-Glide, DEPoo-Fi(p).

The overall hierarchy that accounts for the morphological phenomenon, namely
BP, in MSA is:

{SPREADgo(p,SEG), NO-DELINKno(1,SEG)}  MAXgq-0F (), DEPo-0; (u),{ONEET, No-Coda,*3u,FinaI-jC},MAxoo(u)

N/ TN

DEPy,- Glide { DEPoy-Fy () , DEP(4) }

7. Conclusions:

In this paper, it is obvious that the focus of explaining the relationship between
singulars and BPs in MSA is better captured and analyzed within OT in which
Grammar 1s represented in terms of ranking constraints. BP as a kind of infixation
is better studied within the OT approach to infixation by Prince & Smolensky
(1993) and extended by McCarthy & Prince (1993/1995).

In this study, it is shown that the adopted assumptions of BPs iambicity, and
last syllable preservation are correct: BP forms are typically iambic and the
weight of their final syllable is retained. Also, it is proved that markedness
constraints and faithfulness constraints interact with each other in a one unified
hierarchy, and that single, unified hierarchy is all that is needed to account for a
complicated phenomenon like BP in MSA.

In sum, BP in MSA is a regular plural. As evidence shows, mostly all nominals
in MSA form BPs. This means that BP is the usual plural system and because the
system is regular, then BP is regular. It is, as McCarthy (1993a) puts it, "the norm
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rather than the exception". The only reason why it is misunderstood as irregular is
because of the diversity and complexity it takes to form up to 30 different yet
related measures. However, diversity of forms does not prove the regularity or

irregularity of BP.
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