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pere(omar,reda). rili gl -

?- pere(X,Y). Al -

X= omar.

Y= reda.
Ol "aall' Al Cay ey i tae gl —

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

pere(abdullah,mohamed).
pere(mohamed,fatima).
pere(mohamed,zayneb).

mere(fatima,hassane).

Alia 5 als B 00 Vg eals Il JSE L G Can ZEEY) el Ayl Al o g sl 13 ey |
Lisp, ) bl «llly ¢(C, PASCAL, JAVA..) clals o @i 3 clblls g al gl
(CAML...
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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.
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? SWi-Prolog — c:/Documents and Settings/Administrateur/Mes documents/Prolog/g_ac.pl

Fie Edit Setfngs Run Debug Help

% library(win_menu) compiled into win_menu 0,01 =sec, 34 clauses

% c:/Documents and Settings/Administrateur/Hes document=/Prolog/g ac.pl compilad 0,01 ==z, 28 clauses
Welcome to SWI-Prolog (Multi-threaded, 32 bits, Version §.4.1)

Copyright (o) 18890-2012 University of Amsterdam, VU Amsterdam

SWI-Prolog come= with AB3COLUTELY NO WARRANTY. This is free softwazre,

and you ars walcoms to redistribute it undar certain conditions.

Pleas=e visit http://www.swi-prolog.org for details.

For help, use ?- help(Topic). or ?- apropos(Wozd).
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relation( s, sl ).

relation(4iss, e sl S0).

relation(bala, a3l |, 1<),

el ) Jay -

relation(_2J sere,_1J se2a ,_Jale).

Pastre (Dominique), Cours de Prolog, 1990/2000, http://www.math-info.univ- : ki *
-(2013/08/15 :¢ YV & 1) «paris5.fr/~pastre/prolog/cours.pdf



t Y Jlaadl DA e priall Al 2 sl eyl o callal 2 -

?- relation( 2J sexs,_ 10 sare ,_Jale).
! S ey S

_ddle = g,
_1dsera = sall,
_2dsema =l
_dele = A
_1dsere = (a5l
_2J same = Adpia
_dale = s,
1dsene = ),

20 sere = Lala,

true”.
tdan & ealial) Gl Ly ) eyl el 3 -
?2- relation(_2J seza 10 sa2a ,ele), write(_Jale), write(" "), write(_1J sea),

write(' "), write(_2J s«zs), nl.

A5kl Cillae 1aa g _Lola = 2 sene 1SN 1agr dde adie) 53 el b AysiSe Juall &l Ll
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_1dsere = sal,
_2dsea = s
Az (edall o S
_dle = o,
1 gare = Cagal),
_2J gera = by
Lala el oS
_dle = 5
_1dseme = adll,
2 sama = Lala,
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.(pluriel &> «duel e ¢singulier 2 _)S-A) nombre Jaall

genre(ess,masculin).
genre(a_S,masculin).
genre(3¢is~ masculin).
genre (<l feminin).
genre(—¥ s<ll masculin).
genre(_si,feminin).
genre(aaa e masculin).
genre (xS feminin).
genre(u~dl feminin).
genre(3:¢is« feminin).

genre (48 s feminin).
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accord(X,Y) :- genre(X,Z), genre(Y,Z).

N a8 Y) el gl 8 sl g Tl o ARUaall (S5 ta les g LS

ACeall Jeadl IS e ae) gl o3a anaaty @il acl s cJaall ad g ael 8 2ha —a

phrase(X,Y) :- sn_1(X), sn_2(Y), accord(X,Y).
phrasei(_) :- phrase(X, Y), write(X), write(" '), write(Y), nl.
phrases :- findall(X, phrasei(X), _).

cdaad) 0 sS aalinall e llal e sl

?- phrases.
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trait(2ss masculin,animé).

trait(a_S, masculin,animé).

trait(2¢i>« masculin,animé).

trait(.l= feminin,animé).

trait(— s<ll masculin,singulier,non_animé).
trait(Ls,feminin,animé).
trait(a>2¢,masculin,singulier,non_animé).
trait(4«_S feminin,animé).

trait(u=~l feminin,singulier,non_animé).
trait(s2¢is« feminin,animé).

trait(4&_s feminin,singulier,animé).

trait(4_« feminin,singulier,non_animé).
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snisn.pl

sn_2(olih).
trait(i.:,masculin,singulisr,animé).
trait (g€, masculin,singulier,animé) .
trait(.giz,masculin,singulier,animé).
trait( olu, féminin, singulier,animé) .
rait(sigis, féminin, singulier,animé) .
trait(,. 5 féminin, singulier,animé).
trait(ic,<, féminin,singulier,animé).
trait(;iikl!l,masculin,duel, animé) .
trait(;l.o ¢l masculin,duel,animé) .
trait (gl <41, masculin,duel, non_animé) .
trait(;legs,masculin,duel, animé) .
trait(jlegs,masculin,duel,non_animé).
trait( .l ,masculin,pluriel, animé) .
trait (.15 j,masculin,pluriel,animé).
trait(;.3olall,masculin,pluriel,animé).
trait (s, o Lo, masculin,pluriel, animé) .
trait(jLiill, féminin,duel, animé) .
trait(;Llikhis, féminin, duel, animé) .
trait(glio <1, féminin, duel, non animé).
trait(;l .| o7, féminin, duel, animé) .
trait(yl s/ 7, féminin, duel, non_animé) .
trait(olo, sl 34, féminin, pluriel, animé) .
trait(oliub, féminin,pluriel, animé) .
trait (ol isall, féminin,pluriel, animé) .
trait(oli,s, féminin,pluriel, animé) .

accord(¥,Y) :- trait(¥,W,Z,V), trait(Y,Ww,z,V).
phrase (¢, v) :- sn 1(X), sn 2(¥), accord(X,Y).
phrasel( ) :- phrase(X, Y), write(X), write(’

phrases :- findall(X, phrasel(¥), ).

"), write(¥), nl.

user-trait/4: (loaded) 25 clauses, number_of rules(0)

Line: 27
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i library(win_memu) compiled into winmemn 0,02 sec, 34 clauses i

% c:/Documents and 3ettings/Administrateur/Mes documents/Prolog/snl=mé.pl compiled 0,01 =ec, 33 clauses
Helcome to 3WI-Prolog (Multi-threaded, 32 bits, Version 6.4.1)

Copyright (c) 1980-2013 University of Amsterdam, VU Amsterdam

SWI-Prolog comes with ABSCLUTELY NO WARRANTY. Thix i free software,

and you aze welcome to rediscribute it under certaln condisilons.

Please visit http://wm.swi-prolog.org for details.

For help, use *- help(Topic). or ?- apropos(iord).

1 %= phrases.
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g_ac(yl) — i dale o) 1AL ¢ Landl)

g_ac(c).

sn_1( >ekll).

sn_1( plakl).

sn_2(osL).

sn_2(oas\).
trait(o),masculin,singulier,animé,accusatif).

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

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



trait(u),feminin,duel,animé,accusatif).
trait(o),masculin,pluriel,animé,accusatif).
trait(o),feminin,pluriel,animé,accusatif).
trait(o),masculin,singulier,non_animé,accusatif).
trait(o),feminin,singulier,non_animé,accusatif).
trait(0),masculin,duel,non_animé,accusatif).
trait(0),feminin,duel,non_animé,accusatif).
trait(o),masculin,pluriel,non_animé,accusatif).
trait(o),feminin,pluriel,non_animé,accusatif).
trait(ohal) masculin,duel,animé,nominatif).
trait(oéhl) masculin,duel,animé,accusatif).
trait(oSk,masculin,duel, animé, nominatif).

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

cnominatif &) Al el YAl Gl sana by Al g L LDl -

oY) AT g gl J A o SV 1k (datif ) caccusatif il

sle AL sl @ sy cJaad) wlgiy diladl Al sel @) Jadl g -

s

accord(X,Y,7Z) :-

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).

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

write(Z), nl.



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

eyl -

?- phrases.
OSL cplikll )
true.
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g_ac(yl).

)
).

)

)




trait(ul masculin, singulier, anime,accusatif).
trait(ul feminin, singulier,animé,accusatif).
trait(ul masculin, duel,animé, accusatif) .
trait(ul feminin,duel,animé, accusatif).
trait(ul masculin,pluriel,animé, accusatif).
trait(ul feminin,pluriel,animé, accusatif).
trait(ul masculin, sinqulier, non_ animé,accusatif).
trait(ul feminin, singulier, non_ animé,accusatif).
trait(ul masculin,duel,non animé,accusatif).
trait(ul feminin,duel, non_ animé, accusatif).
trait(ul masculin,pluriel, non_ animé,accusatif).
trait(ul feminin,pluriel,non animé,accusatif).
trait (.. masculin, singulier,animé,accusatif).
trait (!, feminin, singulier, animé, accusatif).
trait (.. t,masculin,duel, animé, accusatif).
trait (.., feminin, duel, animé, accusatif).
trait (!, masculin,pluriel,animé,accusatif).

(c

(c

(c

(c

(c

(c

(c

(

(

(

(

(

(

(

(

(

trait (o, feminin, pluriel, animé, accusatif).
trait (. ! masculin,singulier,non animé,accusatif).
trait (e, feminin, singulier,non_animé,accusatif).
trait (.l masculin,duel,non animé,accusatif).
trait (. !, feminin,duel,non animé,accusatif).
trait (o, masculin,pluriel,non animé,accusatif).
trait(c., feminin,pluriel,non animé,accusatif).
trait Jal,masculin, singulier,animé, accusatif) .
trait Jol, feminin, singulier, animé, accusatif).
trait (|, masculin,duel, animé, accusatif).

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

trait (|« masculin,pluriel,animé,accusatif).

trait Jod, feminin, pluriel,animé, accusatif) .

trait (|, masculin,singulier, non_ animé, accusatif).
trait JaJ, feminin, sinqulier, nen_ animé,accusatif).
trait Jad;masculin,duel, non animé, accusatlf]
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trait(|s |, feminin, dusl,non aninéaccusatif).
trait(Jij,masculin,pluriel,non_animé,accusatif].
trait(l«!, feninin,pluriel,non aniné,accusatif).
trait (;<,masculin, sinqulier,aniné, accusatif).
trait (;<, feminin, sinqulier, animé, accusatif).
brait (;<,masculin, duel, aniné, accusatif).

brait (;<, feminin, duel,aniné, accusatif).

trait (< masculin, pluriel,aning, accusatif).
trait (;<, feminin, pluriel, aning, accusatif) .
trait ;< masculin, singulier,non aniné, accusatif).
trait (i<, feminin, singulier,non animé,accusatif).
trait (i< masculin, duel,non aning,accusatif).
trait(G&J,feminin,duel,non_animé,accusatif].
trait(é&J,masculin,pluriel,non_animé,accusatif].
trait (<, feninin, pluriel,non aniné,accusatif.
brait (1.2, masculin, singulier,aniné, nominatif),
brait (| L, masculin, singulier,animé, accusatif) .
trait ;¢ masculin, singulier, aniné, nominatif),
brait(Ls ¢, masculin, singulier,animé, accusatif).
trait (. i¢,masculin, singulier,animé, nominatif).
brait (| L2 masculin, singulier, animé,accusatif).
trait( .l féminin, singulier,aniné nominatif),
trait( .., féminin, singulier, aniné, accusatif),
brait (i iz, féminin, singulier,animé, nominatif) .
brait (.2, féninin, singulier, animé, accusatif).
trait(, ., féminin, singulier, aniné, nominatif).
trait (| ., féninin, sinqulier,aniné, accusatif).

brait (i ¢, féninin, sinqulier,aniné, nominatif). -
brait (i S, féninin, sinqulier,aniné, accusatif).

brait (jiLin),masculin, duel,animé, nominatif) .

brait (jLih!l,masculin, duel,animé, accusatif),

trait (;LiSL,masculin, duel,animé, nominatif),

brait (j.¢Ly,masculin, duel, aniné, accusatif) .

trait (;l I/, masculin, duel,non aning,nominatif).

trait (i1, masculin, duel,non aning,accusatif).

trait(gLﬁ4J,masculin,duel,animé,nominatif]]
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trait (jugs masculin, duel, aniné, accusatif). =
trait (;Lags,masculin, duel, non_animé,nominatif).
trait (jugs,masculin, duel, non_animé,accusatif).
trait(;, !l masculin,pluriel, animé, nominatif).
tralt(w4Lh4| masculin, pluriel,animé, accusatif).
trait(; osl51 j,masculin, pluriel, animé, nominatif).
tralttwiJIJ,masculln pluriel, animé, accusatif).
trait(;, 5 La)l, masculin, pluriel, aniné, nominatif) .
tralt(&JJLﬂg| masculin,pluriel,aning, accusatif).
tralt(UJJ}}LJ,masculln,plurlel animé,nominatif).
tralt(~JJ}}LJ,mascu11n,plur1el anime,accusatif).
tralt( Liiudl, feminin, duel,animé, nominatif).
tra1t(¢¢4¢4| féminin,duel, animé, accusatif).
trait (;Lik.is, féminin, duel, aniné, nominatif).
trait (jikuis, féminin, duel, aniné, accusatif) .
trait (L80!, Féminin, duel, non_animé,nominatif).

tralt(w¢J}&4| feminin, duel, non anime,accusatif).

tralt(UIjl}r,femlnln,duel animé, nominatif) .

tra1t(~43|}f,femlnln duel, animé, accusatif) .

tralttulgl}r,femlnln duel,non_ animé,nominatif).

trait(yl,/ 7, féninin,duel, non aniné,accusatif).

trait (oL 90 141, féminin, pluriel, animé, nominatif)

trait(aL,Sl 341, féminin, pluriel, animé, accusatif).

tralt(uLLLb;fEMlan;plUIIEl animg,nominatif) .

tralt(uLLLb;femlnlﬂ;plUIIEI animé,accusatif).

tralt(uLLJkd feminin, pluriel,anime, nominatif).

tralt(uLLJkJ;fEMIHln pluriel, animé, accusatif).

trait (oL, féminin, pluriel, aniné, nominatif) .

trait (oL, féminin, pluriel, aniné, accusatif) .

accord (%, 7, 2) :-

trait(X,a,8,C,accusatif),

trait(Y,3,8,C,accusatif),

trait(Z,3,8,C, nominatif).

phrass (¥, 7,7) :- g ac(X), sn 1(Y), sn 2(2), accord(X,¥,Z}.

phrasel( ) :- phrase(X, ¥, 2), write(¥), write(' '), write(Y), write(" '), write(Z), nl.
phrases :- findall(X, phrasel(X), ).

b

Line: 116
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i library(winmenu) compiled into win menu 0,0Z sec, 34 clauses i

% c:/Documents and 3ettings/Administrateur/les documents/Prolog/wels dys.pl compiled 0,00 sec, 1 clauses
Welcome to SWI-Prolog (Multi-threaded, 42 bits, Version £.4.1)

Copyright (c) 1980-2012 University of Amsterdam, VU Amsterdam

8WI-Prolog comes with AB3OLUTELY NO WARRANTY. Thiz is free software,

and you are welcome to redistribute it under certain conditions.

Pleaze visit http://wn.swi-prolog.org for details.

For help, uze - help(Topic). or ?- apropos(Word).

112-

t c:/documents and ssttings/administrateur/mes documents/prolog/weli dys compiled 0,02 sec, 146 clauzes
1 - phrazes.
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sn(2ess),
sn(e=l).
sn(Ls).
sv(pS).
sv(pS).
sv(2ei).
sv(2giad),
sn(oSakll),
sn(gbsl ),
sv(ole ymd).
sv(cShay).
sn (Ol
sSV(0stdy).
sn(<laelill),
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sv(oeiy).

(tie ¢ jhe taaal) (Cuige o Se 1o sll) trait 3 jaeall Y giall Clily mua g o

trait(2ess,masculin,singulier,animé).
trait(a_S:, masculin,singulier,animé).
trait(2¢i>;, masculin,singulier,animé).
trait(.«ls feminin,singulier,animé).
trait(_s,feminin,singulier,animé).
trait(a_SS, feminin,singulier,animé).
trait(2¢is3 feminin,singulier,animé).
trait(oMhall masculin,duel,animé).
trait(oMhall masculin,duel,animé).

trait(o>u=:masculin,duel,animé).

trait(o>=ymasculin,duel,non_animé).

trait(obsl ) feminin,duel,non_animé).

trait(ole 3 feminin,duel,animé).
trait(ole 5 feminin,duel,non_animé).
trait(c s« masculin,pluriel,animé).
trait(osiu masculin, pluriel,animé).
trait(<aelll feminin,pluriel,animé).

trait(oeiy, feminin,pluriel,animé).
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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).

phrasei(_) :- phrase(X, Y), write(X), write(' '), write(Y), nl.
phrases :- findall(X, phrasei(X), _).

?- phrases.
ETRVER

PN dens
iy daaa

p S el

p S s
NS e
Oy Uikl

Oty () syl
Oty Cl il
true.

e ol s Tl e 35 L 0 Jaad ) gy o galil) o i LanSLa)
Vgr ol ad LS canally gl 3 oo Bl 35 chind) o il pecadl Pla

35‘);51_\3\..\4&‘ Q\.\Qﬂ\_\a%\j‘)ﬂ ‘)L.\Aj).\s.a‘).\.cju;



Aladl) Jaall A5 2.4

ety Jad e Sl o s W ysa Jawd 3 Adadl) dleall ) L 5k

sn(xx),
sn(c=l).
sn(Ls).
sv(pS).
sv(pS).
sv(2¢inn).
sv(2giad),
sn(oSakll),

sn(olial_all),

sv(g ).
sv(da).

sn (sl

sv(dady).
sn(<ladill),

sv(4i),
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genre(xss,masculin,animé).
genre(a_S, masculin,animé).
genre(3¢i>;, masculin,animé).
genre (<l feminin,animé).
genre (L, feminin,animé).
genre(_s,feminin,non_animé).
genre (S feminin,animé).

genre (a3 feminin,animé).
genre(o>éhll masculin,animé).
genre(J=y,masculin,animé).
genre(J=y,masculin,non_animé).
genre(otal Al feminin,non_animé).
genre(g o~3, feminin,animé).
genre(g o~3, feminin,non_animé).
genre (sl masculin,animé).
genre(o ity masculin,animé).
genre (<)l feminin,animé).

genre(osiy, feminin,animé).
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accord(X)Y) :- genre(X,Z), genre(Y,Z).

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

phrasei(_) :- phrase(X, Y), write(X), write(' '), write(Y), nl.
phrases :- findall(X, phrasei(X), _).

?- phrases.
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phraseverbal pl ‘
sn(us) 2
8n b

SH(JF] .
8V (a5,
V(ps).
8V(L8).
v(pid).
n(gikll).

(o

(

(

(

(

(

n(Lsl ).

Ead)

V(L)

80 (sa)Lll).

8V ( i) .

gn (ol Luedidl).

8?(-1_54_&_1].

trait (L., masculin,animé).

tralt(P}&J,masculln,anlme)

tralt(¢4¢$,masculln,an1me]

tralt(UJJJ,femlnln,anlme]

tralt(J}J,femlnln,anlme]

tralt(J}J,masculln,non animé) .

tralt(P}&J,femlnln,anlme]

tra1t(¢+¢$,femlnln,anlme]

trait(;Lik!l,masculin,aniné).

tralt(JmJ,masculln,anlme]
(
(o
(g a0
(g Ju
(
(
(

W W
<3

trait Jﬁq,masculln,non animé) .

trait LL}|J14| feminin,non animé).
trait F s , feminin,animé).
trait f s femlnln,non anime) .

trait U}AJlJ| masculin,animé).

trait(;,liii,masculin,animé).

trait (ol Lalill, feminin, aniné) .

tralt(d4+444, feminin,animé) .

accord (X,¥) :- trait(¥,W,Z), trailt(Y,w,I).

phrase (X,v) :- sv(¥), sn(Y), accord(X,Y].‘ .

phrasel( ) :- phrase(X, ¥), write(X), wrilte(' "), write(Y), nl.
phrases :- findall(X, phrasel(X), ).
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% library(win _menu) compiled into win_menu 0,01 sec, 234 clauses A

% c:/Document= and Jettings/Administrateur/Mes documents/Prolog/phrassverbal.pl compiled 0,00 sec, 1 clausas =
Walcome to 3WI-Prolog (Multi-threaded, 3I bits, Version £.4.1)
Copyright (c) 1890-2013 University of Amsterdam, VU Amsterdam
JWI-Prolog come= with AB3OLUTELY NO WARRANTY. This is fres =software,
and you are welcome to redistribute it under certain conditions.
Plaase visit http://www.swi-prolog.org for details.

For help, use ?- help(Topic). or ?- apropos(Word).

1%

Warning: c:/documents and ssttings/administrateur/mes documents/prolog/phrassvarbal.pl:£:
Clausas of =n/l are not together in the source-fils

Warning: c:/documents and settings/administrateur/mes documents/prolog/phrassverbal.pl:10:
Clauszes of =v/l are not together in the sgurce-fils

Wazning: c:/documents and =settings/administrateur/mesz documents/prolog/phrasevarbal.pl:lZ:
Clauszes of =n/l are not together in the sgurce-file

Warning: c:/documents and =ettings/administrateur/mes documents/prolog/phrasevarbal.pl:l13:
Clauszes of =v/l are not together in the sgurce-fils

Warning: c:/documents and =ettings/administrateur/mes documents/prolog/phrasevarbal.pl:ld:
Clauszes of =n/l are not together in the sgurce-file

Warning: c:/documents and =ettings/administrateur/mes documents/prolog/phrasevarbal.pl:l3:
Clauszes of =v/l are not together in the sgurce-fils

¥ ci/documentz and =attings/adminiztrateur/mes documents/prolog/phrazeverbal compiled 0,11 sec, 95 clauzes
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Theme : La génération de phrases en langue arabe -étude linguistique informatique-
Résumé :

Dans cette thése, 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 modeles de
cette derniere a coté 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 jai consacrée tout un chapitre. Finalement,
I'application de cette étude consiste a construire des programmes informatiques pour la
géneération 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 | 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.

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

Avrabic 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 dululll duagl

(linguistic engineering) oLl La sl ¢ (technology of the language) in this

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

| suggested a new term translated from the French term (linguistique informatique)
so as to avoid ambiguity therefore to determine a particular field of study

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.

The computational programs that | 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,

S0 as to contribute to enable Arabic to get a share among languages of technology.
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Résumé :
Dans cet exposé, nous avons essayé de présenter le concept de 7zodete. Celui-
d est considéré comme un concept rmajeur dans la linguistique contemporaine,
notamment dans Fétude qui prvilégie la desciiption des formes langagiéres et
Pabstraction des processus linguistiques. A travers ce CONCEPE, nous pourrons
représenter les connaissances linguistiques et expliciter Pactivité du langage chez -
Thomme.
Mots<lés: Linguistique formelle — modele — représentation  des
CONMNAISSANCES.
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