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Noun + A3sg + Pnon + Acc
(82909
Noun + A3sg + P1pl + Loc DB + Adj + Re1”DB + Noun + Zero + A3sg + Pnon +
Gen

(T
NounRoot + A3sg + P1pl + Loc
Adj DB
NounDBEnNd + A3sg + Pnon + Gen
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I . Pron + A2sg + Pnon + Nom
I . Noun + A3sg + Pnon + Acc
II'. Noun + A3sg + P3sg + Nom
I . Verb + Pos + Past + A2sg
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I . Pron + A2sg + Pnon + Nom
Noun + A3sg + Pnon + Acc
Verb + Pos + Past + A2sg

Il . Pron + A2sg + Pnon + Nom
Noun + A3sg + P3sg + Nom
Verb + Pos + Past + A2sg
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I . Pron+A2sg+Pnon+Nom Noun+A3sg+P3sg+Nom Verb+Pos+Past+A2sg

o) :\.b-f L?l’.jj’-

San kitabi oxudun
V=)

AOY



AOY

Slegodliose | Gwign Ob) sgwd oS & bl (e S3T Ob3 Julos

Pron+A2sg+Pnon+Nom Noun+A3sg+Pnon+ACC Verb+POS+Past+Al=g

zan+Pron+A2sg+Pnon+lon kitab+Noun+A3zg+Pnon+ice oxu+Verb+Pos+Past+A2=sg

Pron+AZ2sg+Pnon+llom Noun+A3sg+P3sg+llom werb+Pos+Pastillsg

zan+Pron+A2sg+Pnon+lom kitab+Noun+A3sg+P3sg+Nom oxutVerb+Pos+Past+iZag
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Adverb : (<affix-bound> & ({EE-} & (EE+ or Eat+))) or <Sffxlss- Adverb-to-Verb-Drv>;
Adverb+AdjMdfy : ({EE-} & (EE+ or Ea+ or EA+)) or <Sffxlss- Adverb-to-Verb-Drv>;

Buad bli Obgjle £

Adj :(<affix-bound> & (({EA-} & A+) or ([<n-noun-right>]))) or <Sffxlss-Adj-to-
Verb-Drv>;

Num+Ord :(<affix-bound> & (({NN-} & {EA-} & A+) or ([<n-noun-right>]))) or
<Sffxlss-Ord-to-Verb-Drv>;

Adj+Ques :(<affix-bound> & (({EA-} & Ag+) or ([<n-noun-right-g>]))) or
<Sffxlss-Adj-to-Verb-Drv>;
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<llir_noun>{{@AN-}& ({{Dn-}&{@A-}} or {{@A-}&{Dn-}})}

ol (solod Sl & o o ot (LS Slogihe 1 SO

%takes nouns in nominal case : Postp: (Jn- & (Ap+ or (Ep+ or EEp+ or
EAp+)));
%takes nouns in genitive case : Postp: (Jg- & (Ap+ or (Ep+ or EEp+ or
EAp+)));
%takes nouns in dative case : Postp: (Jd- & (Ap+ or (Ep+ or EEp+ or
EAp+)));
%takes nouns in ablative case : Postp: (Ja- & (Ap+ or (Ep+ or EEp+ or
EAp+)));
%takes nouns in instrumental case : Postp: (Ji- & (Ap+ or (Ep+ or EEp+ or
EAp+)));

BBy s Slogile .Y S

Adj :(<affix-bound> &  (({EA-} & A+) or ([<n-noun-right>]))) or <Sffxlss-Adj-to-
Verb-Drv>;

Num+Ord :(<affix-bound> & (({NN-} & {EA-} & A+) or([<n-noun-right>]))) or
<Sffxlss-Ord-to-Verb-Drv>;

Num-+Card: (<affix-bound> & ({NN-} & (Dn+ or NN+))) or <Sffxlss- Card-to-Verb-
Drv>;

Stasl (oli s Slogjhe A S
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%nominative pronouns can be subject of the verb

Pron+Alsg+Pnon+Nom: (<affix-bound> & (Sfs+)) or <Suffixless-Pron-to-Verb-

Drv>;

Pron+A2sg+Pnon+Nom
Drv>;

Pron+A3sg+Pnon+Nom
Drv>;

Pron+Alpl+Pnon+Nom
Drv>;

Pron+A2pl+Pnon+Nom
Drv>;

Pron+A3pl+Pnon+Nom

. (<affix-bound> & (Sss+))

: (<affix-bound> & (Sts+))

. (<affix-bound> & (Sfp+))

: (<affix-bound> & (Ssp+))

or <Suffixless-Pron-to-Verb-

or <Suffixless-Pron-to-Verb-

or <Suffixless-Pron-to-Verb-

or <Suffixless-Pron-to-Verb-

: (<affix-bound> & (St+)) or <Suffixless-Pron-to-Verb-Drv>;

b plos (Bl Ologile A L

<genitive-noun-right>:(Dg+ or Jg+);

<dative-noun-right>:(10d+ or Jd+);

<ablative-noun-right>:(10a+ or Ja+);

<accusative-noun-right>:(Oc+);

<locative-noun-right>:(

101+);

<instrumental-noun-right>:(Ei+);

<nominative-noun-right-A3sg>:(Sts+ or On+ or Jn+);

<nominative-noun-right-A3pl>:(St+ or On+ or Jn+);

<nominative-noun-right-A3sg-PnonP3sg>: (Sts+ or On+ or Jn+ or [AN+]);

<nominative-noun-right-A3pl-PnonP3sg>: (St+ or On+ or Jn+ or [AN+]);
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% Linking Requirements of Genitive Pronouns: Rule Part 1
Pron+Alsg+Pnon+Gen: (<affix-bound> & (Dfs+ or Jg+)) or <Suffixless-Pron-to-
Verb-Drv>;

Pron+A2sg+Pnon+Gen: (<affix-bound> & (Dss+ or Jg+)) or <Suffixless-Pron-to-
Verb-Drv>;

Pron+A3sg+Pnon+Gen: (<affix-bound> & (Dts+ or Jg+)) or <Suffixless-Pron-to-
Verb-Drv>;

Pron+Alpl+Pnon+Gen: (<affix-bound> & (Dfp+ or Jg+)) or <Suffixless-Pron-to-
Verb-Drv>;

Pron+A2pl+Pnon+Gen: (<affix-bound> & (Dsp+ or Jg+)) or<Suffixless-Pron-to-
Verb-Drv>;

Pron+A3pl+Pnon+Gen: (<affix-bound> & (Dtp+ or Jg+)) or<Suffixless-Pron-to-
Verb-Drv>;

% Linking Requirements of Accusative Pronouns: Rule Part 2
Pron+Alsg+Pnon+Acc Pron+A2sg+Pnon+Acc Pron+A3sg+Pnon+Acc
Pron+Alpl+Pnon+Acc Pron+A2pl+Pnon+Acc Pron+A3pl+Pnon+Acc: (<affix-

ound> & {Oc+}) or <Suffixless-Pron-to-Verb-Drv>;
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Pron+Alsg+Pnon+Loc Pron+A2sg+Pnon+Loc

Pron+A3sg+Pnon+Loc Pron+Alpl+Pnon+Loc
Pron+A2pl+Pnon+Loc Pron+A3pl+Pnon+Loc: (<affix- bound> & {IOI+}) or
<Suffixless-Pron-to-Verb-Drv>;

Pron+Alsg+Pnon+Abl Pron+A2sg+Pnon+Abl Pron+A3sg+Pnon+Abl
Pron+Alpl+Pnon+Abl  Pron+A2pl+Pnon+Abl Pron+A3pl+Pnon+Abl: (<affix- -
bound>&{l0a+ or Ja+}) or <Suffixless-Pron-to-Verb-Drv>;

Pron+Alsg+Pnon+Dat Pron+A2sg+Pnon+Dat

Pron+A3sg+Pnon+Dat Pron+Alpl+Pnon+Dat Pron+A2pl+Pnon+Dat
Pron+A3pl+Pnon+Dat: (<affix-bound>&{lO0d+ or Jd+}) or <Suffixless-Pron-to-
Verb-Drv>;

Pron+Alsg+Pnon+ins Pron+A2sg+Pnon+ins Pron+A3sg+Pnon+ins
Pron+Alpl+Pnon+ins Pron+A2pl+Pnon+Iins Pron+A3pl+Pnon+ins: (<affix-bound>
& {Ep+}) or <Suffixless-Pron-to-Verb-Drv>;

Sl d cdlawlgl Jgaio (514 Jgaio (Sl plod bl Slogile Y S

[PV INES)
chJ”LgLAJ:-E;b;;@%&b&&bbﬁﬁ@ﬁw&ng
Lj}cub&‘&uJQ)MMQMuﬁ\\LJJ?)‘}WJJJJ(J}QM
Sl i slawlis ¢ tomiw Aul 3 g5 3 JB Llods o 5 el o133l 5
Ol L 5 y3b (glo gt L (gls Jows rimas blodd O SBer 0555

LlazsS
RIS il a5 L5 e 00l VU Sl o Shea (SRag5 00l 5o
Lallst dio s 5l T WL ()l slac e Cul 5 San 4l (gl ST,1S7 sluns
5 55 Sy o Ul o i ) i 45T SIS (gl g 40l el o5
Sln 5l 3le 5 da 5 Bl als O i S i slaalST ST ol ol
Bybea Jdo g Gl ol b g 2aS g B Can LIS (ol &S Sl

AOA



AOA

Slegodliose | Gwign Ob) sgwd oS & bl (e S3T Ob3 Julos

ST 515 il g g sl o S0 Jos Ao 53 a5 pl e s 5o
Ly (5315 315 (6 s Ll 5 o 4edST p sl (g 015 K 0(655T (S5 0L
La0Lsj (el 5 A0S od Gk (56 O aboam 510U S0 3550 55 iy ol o il
gl e 45 (168 4 bl o B BB oy B el (SN O
3 s 50l 5 05 (6,8 554 L &S il s domin Ao 35 53 Eass ol )
0L y5mws Al 51 6 S0 e 5 63T (oS5 0L y5iws IS el 8 5 eslizal L
sl ot Sl gladaly ) s 53T 0L sl slo sl 84S s i g (glalas]

wAr3 e 0L ) 05037 cpl ) Jsur

0903 § Lhomins wial B (S3bT @b ) Jgus

Yo e et
AR daz 53 SIS Law e et
AF/Y Aty g s S el Jals ot adel )y 4 FSlar o3
V/F4 o ooy Lo e s
\IVA e ekiS el Lo 0 (k50

Ol i oS a5 S 0len 5 Lilad 5 15 o)1 5590 e YOr 5 Le3T ol )

50l Olom b )3T ) 87 slaaelijg, 5 s 5 (B5kal O gty Ser () il
2Bl s VTS S (61 LaoisS ol Lo i Lot L S sl Sle s«
33 52 kil o O 5 TY YUl Lol whal et (e IG5 gl i
5O Wl dsla ) 5o Lol 3 il oo Jste bl Jols Sz 5
S P T N O B U P I P PN N JEN RO F P o
S OT ogdhe il o alaz 55 ol JSKan ol 9558 o Cnn yob 5 gudoeals  2do
= Bl e ool Sl 1SS Ci i b SIS Kaze S ol )
o rSae gladl Sl (ol sl Esly S e i Slizi) slass s o S (5l

AEYY 6l 0T osdhe dul o il 3l clipd o Sl 4 SLzsl (S y g0 o



¥ o kel Y4 8,99 ay ,le

Al g ol il s [ LgLMJ.‘..'SC»LjJ Jolis e.\.’.f@a_;ﬁ Ao (M S oy
L Lo Lol eizs Lo 3 Sl )bt Slopdga Sl o5 4 848 ol ) SOl
Al o BT 0L 53 Loyisy ogon Do 55 50 5 02815 5155 o gagr sl Loy
9“/‘“* 6‘f.v L.a‘ u\..JJLvL_s_.A \/VI\ GDW 6‘.&0-4\.«5@]4—8 .]a.wjla 6.;\.'..1@.3) Cl}u‘fﬂ
)‘ -’uﬁ)}l\'/%? Ls‘j) Ml{dﬂ GMSJJGE_E ca.USG]d.E wj)\ ‘&:JM—Q—"'J‘ MJ.S
S Al e Sl o el ) L e s 5l S kel S e
(SLas Sk gy 51 (5 2 e Ol siear) 55T 0L 53 03,5 & (o gy 31 (5 2
Hg@%\f(ééuxﬂadbgb&g) uajfﬁséhxﬂj\fﬁl{
Eob Lam s 53 5 calar DS ool s U315 53 JoH6 ol ol gl 5 i
-LA;I@ aL:.JJ‘ LSUAGMJ Q.LAT 3 ¢ 94

ouis T (S I g (5 8" doma

D5 Gy 50 Sln 2 15 (653T) (S5 05 s Bl e rags onl 5o
SlS” (slel sl S ay o oSS APl 5 ol 523 S (b ladal, 05
e ol 63T (55 S (5 GOLS 1 ol () o7 8 5 0 oo 5
Sl a3y ol 1 0T L 487 (3T (S5 slabay O ) siws 51l i o
o 4alS Aid (gl o (slojl g Lo glajlit Lo dadetin Sl Lo (6 40 OL) g
3 s 53 SIS s Bl Sl (Sl o (6 325 Sl et o8 S
o) 1SS A Lsyss s ola Sl glaj e Sl eddGrie SllS (5lulde 5 b
ks (IS e ddST S Dl Gl il (Sl 50
sl 5 Oy asis i 53 S 5 0L e Sl iy s gladla s
s 5l s o L3 310y & okt sl 3505 Ty 5 ) slaet
s OFYAD (A 5 (obdllsd (& 0 1) 355 1S (oor (i da
b b 0L A 5 5 &5 5o 511 le e 015 10 2,8 Sl
A3 53,0 ke ol plad . ble a5 5 (DMl ] il (AU

3 6ok sl Bl o gl A o Ol 50 (65205 & S50 Sl

AZ



AZY

Slegodliose | Gwign Ob) sgwd oS & bl (e S3T Ob3 Julos

33T 0L el el ls 542 5 Sl odis S0l s 65,20 slaasl )
s oS 08 et s eyl 8 8 15 aalllan 3550 28 Glabs o8
G5 o 5 S L g oS aalllan wlBOLS sl 5 Olejan 55 55 15 53T 0L
Yl—gch_w6:;1)[56[_&“[3}:)'\LSJl:_m.:OXﬁ-LwLS‘J_IcJ_LLTJJ6)\}.3‘(_}}2;.@.&6
an) nl 53 R 4 edidle o (63131 S5 (alg 3 5 b OLL 4 el oo
L S Ll prs an ) I 3 g2 5 e s 53 657 (oo idey Ll 5 o0 (Al e
Ld ol 7 b Ok 5 el el

il o 53T (S5 0L b el Blail ecslabasly 0L 5 gt ol 4 ST omen
hils S 6,505 slaoLj s ladal,y laol) ysms &b b 6l o Ll5 oo Lol
55t 8 S diil e edomy 85l gl

é.glbo

Olejlu 1015 (p g3 Tl 9) (ol 552 5SS 5 Sty 16l wlBOLS YAV dass pokie
e P () ol Ll e ST 0 585 5 aalllas

G s ol § LS s 0L (gm0 ko AFAV L g b esldblde dasl 5 ey T (g3l
FoXO )N classls g wiDle il ales

S )b 0L 5SS s iledle AYAY 50 sles (dgedases 5 )T (g3l
BFFN (AN cloosls 5 widMe 515 ales (S sy sla ol S

15 S 4 leOlr e (g gm ko AYAD 65 25 idae Lo jdeses 5 ey T ((g3lonm
Ol e g o1 (il ¥V (Ol 5 5enlS” pameil Ml il ST et 103 6o

oS el gmins o5 ands OLG B30 s Slacilasl VAV cosl e

3Ll b g )b 0L ol 8 gl el IYAD . S ol 5 gn g (So155 ) guin ¢ s (5 i
o8l i WV ) 7 gealS” pomedl Moy il S s 53 855 Slag 5 S )

S 4y (5le Sl Sl ) (290 5 s S e 5 03l Jladl DLzt gy IFAY LILLe o5 3

S5 o Ol oy ol U3T o8t el anleis )5 aabiOb L L1



¥ o kel Y4 8,99 ay ,le

ot B Sl e 5 sl (s el 8 Sl sl AYAY L GUS B f 5 plia (L
ST o N Mo O/ i gecalS el ¥l o S pas & VLo 4 gares
abObL slusts 5l 03 8 5 gws alul gyl osle S e (5500 el AYVA L g5 seS
O (Ko p Slalllas 5 Sl p sl oBlia gy il (i)
Akbik, A. 2009. Creating a Semantic Wiki Using a Link Grammar-Based Algorithm for Relation
Extraction. Master Thesis of Computer Engineering, Berlin University.

Antworth, E.L. 1999. PC-KIMMO: A Two-Level Processor for Morphological Analysis.
Summer Institue of Linguistics.

Assi, M., and M. H. Abdolhosseini. 2000. Grammatical Tagging of a Persian Corpus,
International Journal of Corpus Linguistics, Vol. 5, No. 1, pp. 69-81.

Chomsky, N. 1981. Lectures on Government and Binding: The Pisa Lectures. 7th Edition, Berlin
and New York: Mouton de Gruyter, USA, 1993.

Cicekli, I., and O. Istek. 2006. A Link Grammar for an Agglutinative Language. Bilkent
University, Ankara, Turkey.

Dehdari, J., and D. Lonsdale. 2005. A Link Grammar Parser for Persian. Oral Presentation at
First International Conference on Aspect of Iranian Linguistics, Leipzig, Germany.

Demir, C. 1993. An ATN Grammar for Turkish. M.S. Thesis, Bilkent University.

Eryigit, G., and K. Oflazer. 2006. Statistical Dependency Parsing of Turkish. In Proceedings of

EACL 2006 11th Conference of the European Chapter of the Association for Computational
Linguistics, April, Trento, Italy.

Gazdar, G., E. Klein, G. Pullum, and I. Sag .1985. Generalized Phrase Structure Grammar.
Cambridge: Harvard University Press.

Gungodrdu, Z. 1993. A Lexical Functional Grammar for Turkish. M.S. Thesis, Bilkent
University.

Hoffman, B. 1995. The Computational Analysis of the Syntax and Interpretation of ‘Free’ Word
Order in Turkish. PhD Thesis, University of Pennsylvania.

Jurafsky, D., and J. H. Martin. 2000. Speech and Languag Processing. Prentice Hall, New
Jersey, USA.

Kibler, S. 1998. Learning a Lexicalized Grammar for German. Master Thesis of Computational
Linguistics, Duisburg, Germany.

Lewis, G. L. 1988. Turkish Grammar, Oxford University Press.

Magerman, D. 1993. Parsing as Statistical Pattern Recongnition. PhD Thesis, Stanford
University.

Melcuk, I. A. 1998. Dependency Syntax: Theory and Practice. State University of NewYork
Press.

Moll4, D., G. Schneider, R. Schwitter, and M. Hess. 2000. Answer Extraction Using a
Dependency Grammar in Extrans. T.A.L., Vol. 41, No. 1, pp. 127-156.

Oflazer, K. 1999. Dependency Parsing with an Extended Finite State Approach. In
Proceedings of 37th Annual Meeting of the Association for Computational Linguistics,
June, Maryland, USA.

Pollard, C., and I. Sag. 1994. Head-Driven Phrase Structure Grammar. Chicago: University of
Chicago Pub.

AZY



APY

Slegodliose | Gwign Ob) sgwd oS & bl (e S3T Ob3 Julos

Rezaei, S. 1999. Linguistic and Computational Analysis of Word Order and Scram Bling in
Persian. Ph.D. Dissertation, Edinburgh, University of Edinburgh.

Sag, |., and T. Wasow. 1999. Syntactic Theory: A Formal Introduction. Stanford, California,
p.48.

Schneider, G. 1998. A Linguistec Comparison of Constituency, Dependency and Link Grammar.
Master Thesis, Institut fur Informatic, University of Zurich, Switzerland.

Sleator, D., and D. Temperley. 1993. Parsing English with a Link Grammar. Third
International Workshop on Parsing Technologies.

Sleator, D., and D .Temperley. 1991. An Introduction to the Link Grammar Parser.
http://www.link.cs.cmu.edu/link/dict/introduction.html.(accessed 30 July 2014)

Sehitoglu, O. T. 1996. A Sign-Based Phrase Structure Grammar for Turkish. M.S. Thesis,
Middle East Technical University.

o g
(63T) &5 5§ Ob) G 31955 (slaasuin

DB Derivation boundary Nom Nominative case for nominal

Alsg First person singular agreement Noun Noun

A2sg Second person singular agreement  Num Number

A3sg Third person singular agreement Ord Ordinal numbers

Alpl First person plural agreement Plsg First person singular possessive
agreement

A2pl Second person plural agreement P2sg Second person singular possessive
agreement

A3pl Third person plural agreement P3sg Third person singular possessive
agreement

Abl Ablative case for nominal P1pl First person plural possessive
agreement

Acc Accusative case for nominal P3pl Third person plural possessive
agreement

Adj Adjective Past Past tense for verbs

Card Cardinal numbers PCNom Postpositions that take nominative
nominal

Cond Conditional for verbs PCAbI  Postpositions that take ablative
nominal

Conj Conjunctive PCDat Postpositions that take dative
nominal

Dat Dative case for nominal PCIns  Postpositions that take instrumental
nominal



Fut

Gen
Imp
Ins
Loc
Narr
Neg
P2pl

Future tense for verbs

Genitive case for nominal
Imperative for verbs
Instrumental case for nominal
Locative case for nominal
Narrative tense for verbs
Negative Polarity

Second person plural possessive
agreement

Y &yl

PCGen

Pnon

Pos
Postp
Pres
Progl
Prop

Pron

Y4 6,9

way sl

Postpositions that take genitive
nominal

No possessive agreement
Positive Polarity
Postposition

Present tense for verbs
Progressive time for verbs
Proper Name

Pronoun
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Abstract: There are different classes of theories for the natural
lanuguage syntactic parsing problem and for creating the related
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grammars. This paper presents a syntactic grammar developed in the ISSN 2251-8223

link grammar formalism for Turkish which is an agglutinative eISSN 2251-8231
language. In the link grammar formalism, the words of a sentence are Indexed in LISA, SCOPUS & ISC
linked with each other depending on their syntactic roles. Turkish has Vol.29 | No.3 | pp: 839-864
complex derivational and inflectional morphology, and derivational Spring 2014

and inflection morphemes play important syntactic roles in the
sentences. In order to develop a link grammar software for Turkish,
the lexical parts in the morphological representations of Turkish
words are removed, and the links are created depending on the part of
speech tags and inflectional morphemes in words. Furthermore,
derived words are separated at the derivational boundaries. The
adapted unique link grammar formalism for Turkish provides
flexibility for the linkage construction, and similar methods can be
used for other languages with complex morphology. Finally, using the
Delphi programming language, the link grammar related to the Azeri
language was developed and implemented and then by selecting 250
random sentences, this grammar is evaluated and then tested. For
84.31% of the sentences, the result set of the parser contains the
correct parse.
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