Arabic Morphology

The Arabic Morphology module uses a simple approach of dividing the Arabic word into
three parts

Prefix: consist of as many as four concatenated prefixes, or could be null

Stem: it is composed of root and pattern morphemes

Suffix: consist of as many as three concatenated suffixes, or could be null

Because the Arabic prefixes and suffixes are finite number, their respective lexicons
could be considered complete, the Stem lexicon needs
Using the approach the word “wsyktbwnhA” (See Table for Arabic Transliteration)
would be analyzed as follows:

Prefix Stem Suffix

wsy ktb  wnhA
The tree-part approach entails the use of three lexicons: Prefixes lexicon, Stem lexicon,
and Suffixes lexicon. For a word to be analyzed its parts must have an entry in each
lexicons. Assuming the both null prefix and null suffix are both possible. Here some
example of valid words:

Prefix Stem Suffix
Al ktAb (null)
(null) ktAb An
wAl ktAb yn

y ktb  (null)
t ktb  yn

st ktb  hA

Any combinations of Prefix-Stem-Suffix is not necessarily valid or a legal word. In order
to confirm if the composition Prefix-Stem-Suffix is a valid Arabic word Morphological
categories were assigned to each entry in the lexicons (See PREFIX/STEM/SUFFIX
CATEGORIES Tables below).

The category assignment was based on compatibility and the part of speech of the
Suft/Stem/Prefix

When a prefix, stem, suffix found in their respective lexicons, the morphology analysis
extract the morphological category assigned to every one and than use the categories for a
validation process. The validation process uses three truth tables Prefix-Stem, Stem-
Suffix, and Prefix-Suffix each tables is a two dimensional array of 0 or 1, 0 indicate
incompatibility and 1 compatibility once the combination checked and confirmed valid
the morphological analyzer output the valid combination (Prefix-Stem-Suffix) that
composes the word.

Arabic Morphological Categories

PREFIX CATEGORIES



001 nulp; 010 imvp; imperfect verb prefix

002 conj; conjunction 011 imvp; imperfect verb prefix
003 prep; preposition 012 imvp; imperfect verb prefix
004 prep; preposition 013 imvp; imperfect verb prefix
005 defi; definite article 014 imvp; imperfect verb prefix
006 ppda; preposition + definite article 015 imvp; imperfect verb prefix
007 ppda; preposition/particle + definite article 016 imvp; imperfect verb prefix
008 imvp; imperfect verb prefix 017 imvp; imperfect verb prefix

009 imvp; imperfect verb prefix

STEM CATEGORIES
001..025 Common noun stems without orthographic change
026..055 Common noun stems with orthographic change
056..057 Function words
058..059 Proper noun stems
060..081 Perfect verbs stems
082..088 Perfect/Imperfect verb stems
089..129 Imperfect verb stems
SUFFIX CATEGORIES

001 nuls; null suffix

002 fmdl; feminine dual

003 fidl; feminine dual

004 fmdl; feminine dual

005 fmdl; feminine dual

006 fmsl; feminine singular
007 fmsl; feminine singular
008 msdl; masculine dual
009 msdl; masculine dual
010 msac; masculine accusative
011 msdl; masculine dual
012 msdl; masculine dual

013 fmpl; feminine plural
014 fmpl; feminine plural
015 pspn; possessive pronoun
016 mspl; masculine plural
017 mspl; masculine plural
018 pspn; possessive pronoun
019 msdl; masculine dual
020 mspl; masculine plural
021 mspl; masculine plural
022 dopn; direct object pronoun
023 pvst; perfect verb suffix




024 dopn; direct object pronoun
025 pvsf; perfect verb suffix

026 dopn; direct object pronoun

027 pvsf; perfect verb suffix

028 dopn; direct object pronoun

029 msdl; masculine dual

030 mddo; masculine dual + direct object pronoun
031 mspl; masculine plural

032 mpdo; masculine plural + direct object pronoun

033 dopn; direct object pronoun

034 dopn; direct object pronoun

035 fmpl; feminine plural

036 fpdo; feminine plural + direct object pronoun
037 fpdo; feminine plural + direct object pronoun
038 dual; dual

039 ddop; dual + direct object pronoun

040 dual; dual

041 ddop; dual + direct object pronoun

042 mspl; masculine plural

043 mpdo; masculine plural + direct object pronoun

044 mpdo; masculine plural + direct object pronoun
045 mspl; masculine plural
046 mpdo; masculine plural + direct object pronoun
047 mpdo; masculine plural + direct object pronoun
048 fmsl; feminine singular
049 fsdo; feminine singular + direct object pronoun

050 fmsl; feminine singular
051 fsdo; feminine singular + direct object pronoun
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Y5P014

<l gP011
J5P007
SHNsP017
~sP009
usP016
«3sP008
< P008
1S010 L S028 s S005 458032 ~S009
1S012 SB5S028 455005 458044 ~2S017
1S029 s13S004 L53S005 258021 ~S049
1S038 s13S028 ~5S005 S5S032 Le2S009
<1S013 LliS004 L3 S005 58044 LeS017
<l S014 LliS028 0e3S005 LS 5S021 L2 S049
515014 ~253S004 48015 L5,8032 =2 S009
L5 S014 ~1S028 45022 WS 3S044 02 S017
oS5 S014 LaliS004 45033 S5S021 =2 S049
1 S014 LaliS028 <8015 558032
4318014 A S004 28022 OS5S044
1 S014 0wl S028 <8033 035020
~38014 <15S004 LLS015 035045
Ll S014 <iS007 L8022 LyS021
uei) S014 55026 LS S033 LyS032
<1S014 <iS028 S 8015 LyS043
41S012 858007 S8022 <l 55047
<S030 85S026 S S033 S53S047
41S039 855028 uS019 LS 3S047
S18012 L&S007 0S023 OSi58047
~S1S030 L&iS026 0 S035 L3 S046
S1S039 L&iS028 uS015 35046
LsIS012 oS5S007 1S022 435046
LsIS030 USiS026 1S023 55046
LsIS039 0S5S028 1S034 ~¢5S046
S1S012 £8025 4L S024 L¢3 55046
S1S030 LiS025 SLS024 Ue5S046
18039 Ui S026 LsiS024 35032
oS011 Wi S026 SLBS024 35043
0S040 +LiS026 :1S024 255021
Ll sS012 i S026 Ll S024 255032
L S030 ~lL3S5026 L S024 295043
L S039 Ll S026 LaliS024 58021
<lil S041 ali S026 0wl S024 38032
S81S041 U 53 S026 <iS024 W ,8043
L1 S041 5026 <iS037 255021
oS3 S041 0315026 S58024 & 58032
Ll S041 L 535026 858037 #»58043
<1S041 o 9235026 L&iS024 Lt 55021



15041 Lt 535026 L3 5037 L ;S032
& S041 o 535026 (S3:S024 L 5;S043
#5041 35025 S18037 o 5S021

Ll S041 15S007 15024 55032
e S041 155026 15036 55043

15030 155028 55024 & S009

15039 L S026 +5S036 & S009
215012 +55026 45024 <S017
+1S030 435026 45036 <S017
+1S039 55026 &S024 <S018

a1 S012 ~+55026 +S036 «S048

a1 S030 L¢3 5026 ++:5024 41,5009

a1 S039 0#5S026 +S036 44,5017
15012 55026 L¢3 S024 +5:5009
~215030 +55028 L¢3 S036 55017
~215039 45007 0S024 LS, S009
Ll S012 45026 015036 LS, S017
L) S030 45028 5022 £:S009
L) S039 35007 5034 58017
#8012 5026 »S015 2S008
#1S030 35028 »S022 2S016
»1S039 ~43S007 »S033 2S050

¢1S012 ~35026 1+ S015 14 S009
55006 ~35028 1 S022 4S017

5025 L3 S007 11 S033 145049

8027 LeiS026 5015 Ly S051

155004 Le3S028 o S022 +52S051
155027 #8007 ~S033 5051

455004 #5026 L S015 2 S051

455028 #5028 L S022 ~¢4S051

~SiS004 5005 La S033 L2 S051

S1S028 +S005 #8015 02 S051

Ll S004 5007 » S022 45009
L5028 455005 »S033 4S017
S5S004 55005 55021 45049
S5S028 L$5S005 155031 1&2:S009

55003 (555005 155042 ©S017

L S004 55002 45,5021 125049

Arabic Transliteration Table
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