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 Covington (A. Michael), Natural language processing for Prolog programmers, 

Prentice-Hall, New Jersey, 2013, p. 12. 
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G

G = ({P, n, sg, g, g1, g2, s}, { , , , }, R, P}) 

 {P, n, sg, g, g1, g2, s}

  }, , , { 

 R 

 P 

                                                      
1
 nnoyausgsyntagme gouvernant

gg11g25sspicificateur



R = { P  n s; 

 n  sg g2; 

sg  g g1; 

 g   ; 

g1   ; 

g2   ; 

s   }

G3

sgg g1

3

                                                      
1
 T*T

Ligozat (Gérard), Représentation des connaissances et 

linguistique, op.cit, p. 36. 
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GN  Art  N 

gn(X):- 

            art(Y), 

            n(Z), 

            concat(Y,Z,X).
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PrologPROgrammation 

LOGique

SWI-Prolog

                                                      
1
 Stehlé (Jean-Luc) et Hochard (Pierre), Ordinateurs et langages, op.cit, p. 117

2
 www.swi-prolog.org



Interpréteur Prolog

 pere(omar,reda). 

 ?- pere(X,Y). 

X= omar. 

Y= reda.

  

grand_pere(X,Z) :- pere(X,Y), pere(Y,Z).

pere(abdullah,mohamed). 

pere(mohamed,fatima). 

pere(mohamed,zayneb).

mere(fatima,hassane). 

                                                      
1
 

C, PASCAL, JAVA…Lisp, 

CAML…

2
 instructions

191

3
 affectationboucle

Dictionnaire d’informatique, op.cit, p. 4, p. 53.



mere(fatima,houssaine). 

grand_pere(X,Z) :- pere(X,Y), mere(Y,Z). 

grand_pere(X,Z) :- pere(X,Y), pere(Y,Z).

?- grand_pere(X,Y).

 

X = mohamed  

Y = hassane  

X = mohamed  

Y = houssaine  

X = abdullah  

Y = fatima  

X = abdullah  

Y = zayneb  

false.

0909
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compile

 
 

16 



?- phrases

  

 constantcaractères

lettres minisculesa, algerie, 2014

 

 variable

lettres majiscules‘ _ ’X, A, _ 

‘ _ ’ 

 terme

X, a, f(a), a+3, 3+4 

 littéral



p(a), q(X), père(omar,Y), true, false

 

 clause

 

pere(X,Y).  

:- pere(X,Y), pere(Y,Z).  

  

1

03

DCG

relation( ). 

relation( ). 

relation( ). 

 

relation( 03 ). 

 

                                                      
1
 Pastre (Dominique), Cours de Prolog, 1990/2000, http://www.math-info.univ-

paris5.fr/~pastre/prolog/cours.pdf12985911



  

?- relation( 03 ).

, 

0 , 

3 ; 

 

0 , 

3 ; 

, 

0 , 

3 . 

true2. 

  

?- relation(_ 03 ), write(_ ), write(' '), write(_0 ), 

write(' '), write(_3 ), nl. 

                                                      
1
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2
 littéral;

false
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0 , 

3 ; 
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0 , 

3 ; 
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0 , 
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sn_1(محمد). 

sn_1(سلمى). 

sn_1(نور). 

sn_1(الشمس). 

sn_1(الموقف). 

sn_2(كريم). 

sn_2(كريمة). 

sn_2(مجتهد). 

sn_2(مجتهدة). 

sn_2(مزدحم). 

sn_2(مشرقة). 

 

genremasculin

feminin

nombresingulierduelpluriel

genre(محمد,masculin). 

genre(كريم,masculin). 

genre(مجتهد,masculin). 

genre(سلمى,feminin). 

genre(الموقف,masculin). 

genre(نور,feminin). 

genre(مزدحم,masculin). 

genre(كريمة,feminin). 

genre(الشمس,feminin). 

genre(مجتهدة,feminin). 

genre(مشرقة,feminin). 



accord(X,Y) :- genre(X,Z), genre(Y,Z). 

 

phrase(X,Y) :- sn_1(X), sn_2(Y), accord(X,Y). 

phrase1(_) :-  phrase(X, Y), write(X), write('   '), write(Y), nl. 

phrases :- findall(X, phrase1(X), _). 

 

?- phrases. 

 

 محمد   كريم

 محمد   مجتهد

 محمد   مزدحم

 سلمى   كريمة

 سلمى   مجتهدة

 سلمى   مشرقة

 نور   كريمة

 نور   مجتهدة

قةنور   مشر  

 الشمس   كريمة

 الشمس   مجتهدة



 الشمس   مشرقة

 الموقف   كريم

 الموقف   مجتهد

 الموقف   مزدحم

 محمد   مزدحم

 الشمس   كريمة

 الشمس   مجتهدة

 الموقف   كريم

 الموقف   مجتهد

الموقف   مزدحم

animé, non_animé

                                                      
1
 



trait(محمد,masculin,animé). 

trait(كريم,masculin,animé). 

trait(مجتهد,masculin,animé). 

trait(سلمى,feminin,animé). 

trait(الموقف,masculin,singulier,non_animé). 

trait(نور,feminin,animé). 

trait(مزدحم,masculin,singulier,non_animé). 

trait(كريمة,feminin,animé). 

trait(الشمس,feminin,singulier,non_animé). 

trait(مجتهدة,feminin,animé). 

trait(مشرقة,feminin,singulier,animé). 

trait(مشرقة,feminin,singulier,non_animé). 

 





  



3  

 

0

3

Ø

 

←g_ac

g_ac( ).

sn_1( ).

sn_1( ). 

sn_2( ). 

sn_2( ). 

trait(إن,masculin,singulier,animé,accusatif). 

trait(إن,feminin,singulier,animé,accusatif). 

trait(إن,masculin,duel,animé,accusatif). 



trait(إن,feminin,duel,animé,accusatif). 

trait(إن,masculin,pluriel,animé,accusatif). 

trait(إن,feminin,pluriel,animé,accusatif). 

trait(إن,masculin,singulier,non_animé,accusatif). 

trait(إن,feminin,singulier,non_animé,accusatif). 

trait(إن,masculin,duel,non_animé,accusatif). 

trait(إن,feminin,duel,non_animé,accusatif). 

trait(إن,masculin,pluriel,non_animé,accusatif). 

trait(إن,feminin,pluriel,non_animé,accusatif). 

trait(الطفلان,masculin,duel,animé,nominatif). 

trait(الطفلين,masculin,duel,animé,accusatif). 

trait(باكيان,masculin,duel,animé,nominatif). 

trait(باكيين,masculin,duel,animé,accusatif). 

 

 nominatif

accusatifdatif 

 

 

 

accord(X,Y,Z) :- 

trait(X,A,B,C,accusatif), 

trait(Y,A,B,C,accusatif), 

trait(Z,A,B,C,nominatif). 

phrase(X,Y,Z) :- g_ac(X), sn_1(Y), sn_2(Z), accord(X,Y,Z). 

phrase1(_) :-  phrase(X, Y, Z), write(X), write('   '), write(Y), write('   '), 

write(Z), nl. 



phrases :- findall(X, phrase1(X), _). 

 

  

?- phrases. 

 إن   الطفلين   باكيان

true.

  









 

 * 







2 

 

svsn

sn(محمد). 

sn(سلمى). 

sn(نور). 

sv( رميك ). 

sv(تكرم). 

sv(يجتهد). 

sv(تجتهد). 

sn(الطفلان). 

sn(الدراجتان). 

sv(تسرعان). 

sv(يصلان). 

sn(المدرسون). 

sv(ينشغلون). 

sn(التلميذات). 

                                                      
1
 5411

2
 

51028518



sv(ينتبهن). 

 

trait

 

trait(محمد,masculin,singulier,animé). 

trait(يكرم,masculin,singulier,animé). 

trait(يجتهد,masculin,singulier,animé). 

trait(سلمى,feminin,singulier,animé). 

trait(نور,feminin,singulier,animé). 

trait(تكرم,feminin,singulier,animé). 

trait(تجتهد,feminin,singulier,animé). 

trait(الطفلان,masculin,duel,animé). 

trait(الطفلان,masculin,duel,animé). 

trait(يصلان,masculin,duel,animé). 

trait(يصلان,masculin,duel,non_animé). 

trait(الدراجتان,feminin,duel,non_animé). 

trait(تسرعان,feminin,duel,animé). 

trait(تسرعان,feminin,duel,non_animé). 

trait(المدرسون,masculin,pluriel,animé). 

trait(ينشغلون,masculin, pluriel,animé). 

trait(التلميذات,feminin,pluriel,animé). 

trait(ينتبهن, feminin,pluriel,animé). 



 

accord(X,Y,Z) :- trait(X,A,B,C), trait(Y, A,B,C), trait(Z, A,B,C). 

phrase(X,Y) :- sn(X), sv(Y), accord(X,Y,Z). 

phrase1(_) :- phrase(X, Y), write(X), write('   '), write(Y), nl. 

phrases :- findall(X, phrase1(X), _). 

?- phrases. 

 

 محمد   يكرم

 محمد   يجتهد

 سلمى   تكرم

 سلمى   تجتهد

 نور   تكرم

 نور   تجتهد

 الطفلان   يصلان

 الدراجتان   تسرعان

 المدرسون   ينشغلون

 التلميذات   ينتبهن

true. 



1.1 

]←03[

0

3Ø

Ø

svsn 

sn(محمد). 

sn(سلمى). 

sn(نور). 

sv(يكرم). 

sv(تكرم). 

sv(يجتهد). 

sv(تجتهد). 

sn(الطفلان). 

sn(الدراجتان). 

sv(تسرع). 

sv(يصل). 

sn(المدرسون). 

sv(ينشغل). 

sn(التلميذات). 

sv(تنتبه). 



 

genre(محمد,masculin,animé). 

genre(يكرم,masculin,animé). 

genre(يجتهد,masculin,animé). 

genre(سلمى,feminin,animé). 

genre(نور,feminin,animé). 

genre(نور,feminin,non_animé). 

genre(تكرم,feminin,animé). 

genre(تجتهد,feminin,animé). 

genre(الطفلان,masculin,animé). 

genre(يصل,masculin,animé). 

genre(يصل,masculin,non_animé). 

genre(الدراجتان,feminin,non_animé). 

genre(تسرع, feminin,animé). 

genre(تسرع, feminin,non_animé). 

genre(المدرسون,masculin,animé). 

genre(ينشغلون,masculin,animé). 

genre(التلميذات,feminin,animé). 

genre(ينتبهن, feminin,animé). 

 

 



accord(X,Y) :- genre(X,Z), genre(Y,Z). 

phrase(X,Y) :- sv(X), sn(Y), accord(X,Y). 

phrase1(_) :- phrase(X, Y), write(X), write('   '), write(Y), nl. 

phrases :- findall(X, phrase1(X), _). 

?- phrases. 

 

 

 يكرم   محمد

لطفلانيكرم   ا  

 يكرم   المدرسون

 تكرم   سلمى

 تكرم   نور

 تكرم   الدراجتان

 تكرم   التلميذات

 يجتهد   محمد

 يجتهد   الطفلان

 يجتهد   المدرسون

 تجتهد   سلمى

 تجتهد   نور

 تجتهد   الدراجتان

 تجتهد   التلميذات

 تسرع   سلمى

 تسرع   نور

 تسرع   الدراجتان

 تسرع   التلميذات

 يصل   محمد

صل   الطفلاني  

 يصل   المدرسون
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linguistique informatique

linguistique computationnelle

9 
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01 



 

 

 المصطلح باللغة العربية

 

 المصطلح باللغة الفرنسية

 

 المصطلح باللغة الإنجليزية

 

 Automatisation Automation  أتمتة

 Choix Choice اختيار

 Stratégique Strategic استراتيجي

 Utilisation Using ال استعم

 Automate à état fini Finite-state automaton الحالات المتناهية إوالية

 Programmation Programming برمجة

 Logiciel Softaware برمجية

 Programme Program برنامج

 Rhétorique Rhetorical خَطابي )بلاغي(

 Structuration rhétorique Rhetoric structuration البنينة الخطابية 

 Réalisation de surface Surface Realization حقق السطح ت

 Analyse Automatique de Textes Natural Language Analysis تحليل الآلي للنصوص

 Pragmatique Pragmatic تداولي

 Compilation Compilation ترجمة

 Synthèse Synthesis تركيب

 Syntaxique Syntactic تركيبي

 Symbolisation Symbolization ترميز

 Sériel Serial (نموذج)تسلسلي 

 Implémentation Implementation تشغيل آلي

 Encodage Encoding تشفير

 Interface Interface تصافح

 Planification Planning تصميم

 Application Application تطبيق

 Simulation Simulation تقييس )محاكاة(

 Tactique Tactical تكتيكي

 Adaptation Adaptation تكييف



 Stratificationnelle Stratificationnel (مقاربة)طبقية أو تنضيدية 

 Génération Automatique de Textes Natural Language Generation التوليد الآلي للنصوص

 Thème Theme تيم )موضوع(

 Phrase Sentence جملة

 Software Software جهاز برمجي

 Hardware Hardware جهاز مادي 

 Computation Computation حوسبة

 Algorithme Algorithm   خوارزم

 Algorithmique Algorithmic   خوارزمية

 Intelligence Artificielle Artificiel Intelligence الذكاء الاصطناعي

 Rhème Rheme ريم 

 Réseau discriminant Discriminant network مميزة ةشبك

 Flexion Flexion فةاصر

 Morphologique Morphological صرفي

 Formalisme Formalism )أمثلة(صورانية 

 Formalisation Formalization صورنة

 Paraphrases Paraphrases صياغات متعددة 

 Sciences cognitives Cognitive sciences المعرفيةأو الإدراكية العلوم 

 Neurosciences Neuroscience العلوم العصبية

 Intention communicationnelle Communicational intent تواصلي غرض

 Ambiguïté Ambiguity غموض

 Agent Agent فاعل 

 Proposition Clause قضية 

 Base de données Database )معطيات( بيانات ةقاعد

 Base de connaissances Knowledge base قاعدة معارف

 Grammaticalité Grammaticality قواعدية

 Psycholinguistique Psycholinguistics ات نفسيةلساني

 Language, langue Language لغة 

 Lemma Lemme لمة

 Lexème Lexeme لوسيم 

 Synthétiseur Synthesizer مؤلف

 Contenu sémantique Semantic content توى دلالي مح

 Prédicat Predicate  محمول



 Specificateur du discours Discourse specify مخصص الخطاب 

 Schémas stéréotypés Stereotyped diagram المخططات المقولبة

 Intégrée (approche) Integrated (approach) مدمجة )مقاربة(

 Syntagme Phrase مركب

 Planificateur du discours Discourse planning مصمم الخطاب 

 Microprocesseur Microprocessor معالج صغري

 Traitement Automatique des 

Langues Naturelles 

Natural Language Processing 

 Lexique Lexicon معجم

 Lexicalisation Lexicalization معجمة

 Cognition humaine Humain cognition المعرفة الإنسانية 

 Architecture Architecture   معمارية

 Sens Meaning معنى 

 Conceptualisation Conceptualization مفهمة

 Constituant Constituent مكوَن

Logique de 1 منطق ذو الترتيب الأول
er

 ordre First-order logic 

 Module, modulaire Module, modular منظومة، منظومي

 Modèle Pattern, model نموذجأو  منوال

 Argument Argument موضوع

 Objet Object موضوع

 Grammaire de Discours Discourse Grammar نحو الخطاب

 Texte Text نص

 Modalité Modality نمط

 Système expert Expert system م خبيرانظ

 Modélisation Modelization نمذجة 

 Strucutre de données Data structre هيكل بيانات
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Thème : La génération de phrases en langue arabe -étude linguistique informatique-

Résumé : 
Dans cette thèse, j’ai essayé d’étudier la génération des phrases arabes dans le domaine 
de la linguistique informatique. Pour cela, j’ai procédé par la méthodologie suivante : 
primo, la définition de quelques concepts préliminaires (phrase, langue arabe), secundo, 
la détermination du domaine de la linguistique informatique. Et étant donné que la 
génération de phrases est un processus psycholinguistique, j’ai exposé les modèles de 
cette dernière à côté de celles de la linguistique. Il est aussi clair que la génération 
automatique des phrases est un domaine mixte de la linguistique informatique et de la 
psycholinguistique pour laquelle j’ai consacrée tout  un chapitre. Finalement, 
l’application de cette étude consiste à construire des programmes informatiques pour la 
génération des phrases arabes en utilisant le langage Prolog. 
 
Mots-clés : génération de phrase, langue arabe, linguistique informatique, langage 
Prolog. 
 

 
Theme : Generating sentences in Arabic language - computational linguistics study- 
Abstract : 
The nature of this work requires a set of questions that are raised among a general problematic 

whose answer comes from components of this thesis. This research encompasses an 
introduction and five chapters. The first chapter deals with some concepts such as, 
sentence and language where different definitions are presented. The second chapter 
spells out basics of computational and linguistic study .The third chapter revolves 
around a discussion of generating sentences with regard to different linguistic and 
psycholinguistic theories. The fourth chapter talks about Automatic generation. The last 
chapter entails a practical survey hinging upon a program written by PROLOG in order 
to form Arabic sentences automatically.  
 
Keywords: generating sentences, Arabic language, computational linguistics, Prolog 
language. 
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Introduction 

     Modern Researches in computational fields have achieved myriad goals in terms of 

information processing in general and linguistics in particular. Programmes and systems used 

by computer users have spread out tremendously providing many services such as text 

treatment, correcting grammatical and orthographic mistakes, translation, communication 

throughout internet, and other programmes related to language processing. 

The fore mentioned programmes are supplied with systems to produce and analyze 

language i.e., to generate different linguistics data such as texts, paragraphs, sentences, and 

linguistic units relying on rules of data and representations of each datum. Furthermore they 

analyze different linguistic data and recognize coded data. Many languages like English and 

French were interested in deep study to design sophisticated computational programmes to 

ease the task for users in terms of linguistic activities and interaction. 

Arabic language as many other languages, represents significant functions and uses 

through its different varieties. Not only in cultural, religious, and literary side, but also in 

scientific, economic and social sides in the realm of technology. For this reason Arabic 

language processing is a challenging task for researchers. As mentioned before, programmes 

of natural language programming hinges on two psycholinguistic factors; generation and 

analysis. To this effect the following title: “Generating Sentences in Arabic Language” (A 

Computational and Linguistic Study) was chosen to deal with the generation of Arabic 

sentences from the computational and linguistic sides. 

      The nature of this work requires a set of questions that are raised among a general 

problematic whose answer comes from components of this thesis. The questions are: How can 

the Arab speaker produce and generate sentences? Is it possible to do this automatically? The 

answer to these questions requires to scaffold on a set specialties such as Arabic grammar, 

Linguistics, Psycholinguistics, and Computational Linguistics.  

It is undoubtedly that there is a set of things which spurred me to tackle this work. 

First the competence of the speaker who generates meaningful sentences built together 

appropriately to form texts and speech, second I was fascinated by the way researchers 

describe this operation and their different views in interpreting and displaying its components, 

furthermore  computational study for generating sentences is necessary to design programs  

such as  automatic translation which necessitates a deep description of Arabic texts and 

sentences, in addition to theoretical systems in order to formulate ways of generating 

sentences, because computational study of generating sentences requires a set of theories such 



as linguistics and psycholinguistics. For this reason different hypotheses were suggested to 

interact with different communicative and computational theories. 

   In a broad of view this work aims to use a set of computational linguistic basics to 

design a computational program able to generate sentences. To this effect a practical survey is 

made. It entails building Arabic sentences via PROLOG (one of the language of 

programmation), so this study is very limited in the sense that it cannot present a complete 

conception of a very developed program which can generate all types of Arabic sentences. 

Methodology 

 To design the survey of this research, this part outlines the items intended to answer 

the questions posed in the introduction.  It cast light on fundamental concepts (concept of 

sentence and generation) used in the research ,then implements them in the study, then 

describes Arabic language and finally formalizes it so as to function automatically. 

This research encompasses an introduction and five chapters. The first chapter deals 

with some concepts such as, sentence and language where different definitions are presented. 

The second chapter spells out basics of computational and linguistic study .The third chapter 

revolves around a discussion of generating sentences with regard to different linguistic and 

psycholinguistic theories. The fourth chapter talks about Automatic generation. The last 

chapter entails a practical survey hinging upon a program written by PROLOG in order to 

form Arabic sentences automatically. As for the conclusion, it encompasses most significant 

results of the study, a list of references, a glossary at the end of the research, and an annex of 

computational programs and indexes devoted to graphs, charts and titles. 

Hardships 

The hardships faced in this research can be summarized in the multiple theoretical 

frameworks which dealt with the sentence and sometimes are opposed as do formalistic, 

functional, and cognitive linguistics in addition to different specialties which were used as a 

scaffolding in this research mainly linguistics and computer science which was very difficult 

to join them.  

  

Conclusion 

     This work tries to cast light upon different concepts related to the topic, for instance, 

sentence, language and generation. It also displays elements of computational and linguistic 

study, its notion, methodology, and its purpose with regard to the study of language. It also 

aims to explain the process of generating sentences which embraces different theories taken 

from formalism, functionalism, and cognitivism. It spells out basics of automatic generation 



of sentences and ends with a practical survey containing designing process of computational 

programs of generating sentences of Arabic language using PROLOG after displaying a set of 

automatic generators considered as a hinge to this operation. 

The results of this work can be summarized as follows: 

1. The concepts of sentence and speech are very difficult to determine ,however many 

grammarians and  modern researchers have put borders between these concepts such 

as relating the notion of sentence to speech and its skeleton, and the notion of speech 

to the communication process. 

2. Samples that explain the process of generating sentences in psycholinguistic research 

are sequential or parallel, where the first one has developed significantly compared to 

the parallel one which still needs some research. The sequential one relies on 

hypotheses of generative grammar associated new conceptual cognition 

3. Arabic literature which dealt with computational linguistics has associated linguistics 

to computer sciences though there are very delicate areas and is difficult to separate 

them   in computational linguistics ,in addition to the problem  of terminology still 

remains unsolved i.e., many terms for one concept for instance  

(linguistic engineering)    (technology of the language) in this 

respect researcher should endeavour to unravel the underbelly of this terms. 

4. I suggested a new term translated from the French term (linguistique informatique) 

so as to avoid ambiguity therefore to determine a particular field of study 

5. A lot of imperfections have been noticed by researchers regarding the current 

generating systems. Perhaps they are related to a specific application and are certainly 

used    with special artificial languages that cannot be generalized on other languages, 

more simply put their texts have special forms, so the linguistic sample is imperfect. 

6. The computational programs that I have tried to design, intends to form Arabic 

sentences automatically. It uses PROLOG as a support because it works with rules of 

similarities between units of Arabic sentences in the sense that it forms sentences that 

are correct in meaning when asked. My future perspective is to develop this program 

and enable cultural and religious sides. At the end despite the great effort devoted to 

this work in dealing with most of its aspects, much work still needs to be done to 

enrich it mainly in the practical survey which concerns computational programmation, 

so as to contribute to enable Arabic to get a share among languages of technology.  
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