




by the sentence-construction grammar of Arabic or by 
a speaker of Arabic, keeping himself within bounds 
defined by rules which describe the limits of the gram- 
mar's capability. 

A sentence such as 

is punched out on a card and submitted to the computer 
under control of the program. The computer produces 
a one-dimensional analysis in V. H. Yngve’s adaptation of 
the Polish parenthesis-free algebraic notation.1 The one- 
dimensional analysis may be mechanically transformed 
to a two-dimensional tree-structure. Fig. 2 shows the 
tree-structure which is equivalent to the one-dimensional 
analysis produced by the computer. In the computer 
analysis each node has at least one construction name 
with subscripted grammatical information, but for the 
sake    of     brevity,     only    a    minimum     of   the    construction 

names devoid of subscripted information is indicated 
here. 

The recognition grammar of the source language is 
necessary for mechanical translation. As has been in- 
dicated in the discussion of structural equivalences, no 
successful translation at even a very low level of style 
can be obtained solely by word substitution. 

Several examples of some of the mechanical trans- 
lation problems which have been solved by a thorough 
grammatical analysis of the sentences may be illustrated 
by some of the noun phrases in Fig. 3. In the first two 
phrases, the number and gender of the phrase may be 
derived from the nuclei CYNY ‘Chinese (masc. sg.)’ and 
CYNYAT ‘Chinese (fem, pl.) .’ 

In the English of the first two phrases, the number of 
the nucleus ‘Chinese’ is indeterminate. The number of 
the English noun phrases is made explicit by the num- 
ber of the demonstrative adjectives, ‘this’ and ‘these’. 
The number of the English demonstratives, however, 
cannot   be   determined    by  reference  to  the  number  of   the 

  

 

Figure 2 
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singular plural 

3 masc: Y-RBB /yurabbibu/ Y-STQBL-WN /yastaqbiluwna/ 
3 fem: T-VRF /ta9rifu/ Y-G+S+S-N /yuğaššišna/ 
2 masc: T-RBB /turabbibu/ T-STQBL-WX /tastaqbiluwna/ 
2 fem: T-RBB-YN /turabbibiyna/ T-STQBL-N /tastaqbilna/ 
1 common: A-RBB /?urabbibu/ N-VRF /na9rifu/ 

Figure 6 

  
verb YCWN /yaşuwnu/, with a stem-final N. This radical 
N assimilates with the N of the suffix yielding /yaşunna/ 
‘they guard’ spelled YCN. In order to produce the allo- 
graph C of the canonical form CWN used in constructions 
with the second and third person feminine plural suf- 
fixes, the computer must be directed to delete both the 
W and the X of the canonical stem form. Happily the 
sentences produced by the computer furnish a complete 
plural conjugation of this verb (Fig. 7). 

Y-CWN-WN /yaşuwnuwna/ Y-C-N /yaşunna/ 
T-CWN-WN /taşuwnuwna, T-C-N /taşunna/ 
N-CWN /naşuwnu/ 

Figure 7 

The nucleus of a noun phrase may be either a noun, 
an adjective or a demonstrative. The demonstrative pro- 
noun may occur in construction with a locative adverb 
as in sentence 2062, ARB H+DA HNA HNA. /?arubbu 
haadaa hunaa hunaa./ ‘I raise this one here here.’ The 
first HNA is in construction with H + DA, and the second 
with the verb. 

In the following discussion, examples with either 
noun or adjective nuclei will be used indifferently to 
illustrate the structure of the noun phrase. 

The attributes of the nucleus of the noun phrase may 
be one demonstrative, an unlimited number of attribu- 
tive adjectives and one locative adverb. The locative 
adverb appears only at the extreme right of the noun- 
phrase construction. The demonstrative may appear at 
the extreme left of the phrase or at the right of the 
attributive adjectives, immediately to the left of the 
locative. 

Agreement in the noun phrase may occur in five 
inflectional categories; number, gender, case, definition 
and person. The following phrase, even in the con- 
sonantal orthography, illustrates agreement in number, 
person and definition. 

2024.   AWLA + YK       ALTVBANYN       ALVLAMAT 
AL+TWAL HNAK /?ulaa?ika t ta9baaniyna 
1 9allaamaati ţ ţiwaala hunaaka/ ‘those tall, 
tired, erudite ones there’. 

The demonstrative adjective AWLA+YK ‘those’ agrees in 
person    with    the    locative   adverb   HNAK   ‘there’.     Each 

word, with the exception of the locative which does not 
distinguish number, is plural. The nucleus and the at- 
tributive adjectives are all definite. 

The following phrase exhibits consonantal agreement 
in gender and case. 

2013. NSAKA   +HZNANYN   /nussaakan   haznaani- 
yna/, ‘sad hermits’. 

In certain cases in the Arabic noun phrase a feminine 
singular attribute may occur in construction with a 
plural nucleus, for example, ALBNAT ALVLAMAT ALCQYRH 
/? 1 banaatu 1 9allaamaatu 1 şaqiyratu/, ‘the erudite, 
little girls’. 

The sequences produced by the computer, however, 
raise some interesting questions. Before they can be 
stated, two points must be clarified. Plurals of the form 
-i-aa- are of common gender. For example we may say 
/banaatun kibaarun/ ‘big girls’ as well as /?awlaadun 
kibaarun/ ‘big boys’. The grammar assumes that the 
plural adjectives, of this form may occur with common 
gender as nuclei of noun phrases. For examples, the 
computer might produce AL+TWAL ALMCRYWN /?a ţ 
ţiwaalu 1 mişriyyuwna/ as well as AL+TWAL ALMCRYAT 
/?a ţ ţiwaalu 1 misriyyaatu/ loosely translated as ‘the 
tall Egyptians’ masculine and feminine respectively. Ad- 
jectives which form their plural in this way are assumed 
also to have an alternate sound feminine plural form, 
for example AL+TWYLAT ALMCRYAT /?a ţ ţawiylaatu 1 
mişriyyaatu/. 

The grammar produces feminine singular attributes 
in the following situations. If the nucleus of the noun 
phrase is a masculine broken plural form or a feminine 
plural, then the demonstrative and attributive adjectives 
may be feminine singular. Limited by this general state- 
ment of distribution, the computer produced the follow- 
ing adjective sequence the likes of which the writer has 
never seen nor heard. 

2089.    ALM+WRXAT   ALKBYRH   ALSMYNAT   TLK   /?a 
1 mu?arrixaatu  l kabiyratu s  samiynaatu 
tilka/ ‘those big, fat, historians’ 

While it is recognized that a singular and a plural ad- 
jective may occur in a single noun-phrase construction, 
the repeated shift from singular to plural back to singu- 
lar again was judged ungrammatical and the grammar 
has been changed to prevent this construction. 
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These points may be reduced to a single question, 
Do the rules of the grammar permit a greater freedom 
of construction than observance of the natural language 
warrants? 
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