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CHAPTER 1 

INTRODUCTION 

Na.tur a i language- is an':} language that a. human learns from the 

environment and uses to communicate with each other. Natural language 

pr·ocess i ng refers . to the operations analysis, S'::mthes is, 

transformation and inference performed on specific kinds of natural 

language elements. These operations can be defined as follows : 

Analysis is breaking of natural language units, like sentence into 

constituent components (part of speech), e.g., breaking a sentence 

into its actor form (subject) and action form (predicate); Synthesis 

is generating language units from smaller components, .e.g. combining a 

nominative form and indefinite verb form. Transformation is changing 

of the unit.s into another units and subunits that belong to a 

different class of the original unit, e.g. converting a declarative 

roosit.ive) sentence into-its interrogative form. Inference is drawing 

of conclusions or bringing out implicit knowledge fro~ the knowledge 

already explicitly stored [1] . 

. The basis of all these operations lies in a set of rules. Each 

type of these operations are governed by distinct set of rules and 

each set governs a particular type of operation. The set of rules 

governing an operation is referred to as a grammar for that particular 

language operatiop. For example, analysis fo a sentence is governed by 

a set of rules toqether- defining a syntax grammar. Similarly, there is 

grammar defining the semantics (meaning) of the language. 

l 



The significant aspects o{ a. natura.i language. howe·.'~r can be 

'd d t t 1 1 ' const· ere- a.~- _.l.JJO e'-.le s· . 

1. Synt.3.:x: level 

2. Semantics level 

In almost all the languages there is a close relationship 

between the syntax (the form) a.nd the semantics (the meaning). that is 

to say that the form upto a large extent determines the meaning behind 

it. For example, the subject and the verb of a sentence must be agreed 

over number, gender and person. But for the convenience of 

implementation, semantics analysis is many times separated from syntax 

analysis. 

1.1 SYNTA:X: 

Syntax concerns how words can be put together· to form ~entences 

that- look correct in the language and how one word is related to 

another [2]. Thus syntax analysis performs two functions- Determining 

the structure of the natural language input and Regularizing the 

syntactic structure [3]. Various grammars are used to represent the 

lang~age unit. A grammar (syntax) formalism G is four-tuple and !s 

denoted as G = (N,T,P,Sl, where T is the terminal vocabulary, the 

words (or symbols) of the language being defined; N is the non-

terminal 'Jocabulary, the symbols (disttnct from the terminal 

vocabulary T) which are used in specifying the word, phrase categories 



etc. We defined the vocabulary V to be the union of the termin~l ~nd 

non-terminal vocabularies. P 12 a finite set of productions rrewrite 

rules), ea.ch production 1s of the form a::= b L~her-e a 1~ 

sequence of one or- more symbols from U and b is sequence of zero or 

more symbols from U. S is the start symbol, a member of N [6]. A 

gramm.jr 1',. d.-.t-'"'"·'n·d b·" +he t 11 .-·e o.t r-ul"'~. 1' 1- P ._;. \,. r,:: e I HI.&. I t . "J V I • 'fJ I .l ,_. .:;:_ • J I • Chomsky has 

defined four types of grammars referred to as Chomsky hi erar·ch9 of 

grammars, which consist of: 

1. Unrestricted grammar (type 0) 

2. Context-sensitive grammar (type 1) 

•-=! ron+ e .. f fr·· ~>e ..... -.ar.·.r.·ar ( t llf"•e 2 't 
·..'. ·-· v ,\ ., ~ ~· 111111 \ ,.,~.. ' 

4. Regular grammar t t~~pe 3) 

1.1.1 Unrestricted Grammar 

The largest fa.mi ly of grammars in the Chorrd. 1:! hiercrchy permit~· 

productions of the form a·::== b, uher_e a a.nd bare ar·bitr.~ry drings 

of grammar ·symbols, with a <> empty. These grammars are known as 

unrestricted grammars. 

1.1. 2 Context -Sen~ it i '"'e Gr-ammar 

Suppose 1J.ie pL:tce the r·e:;hidion on pr·odudic:n:~ a ... - [ of 

a grammar that b be at least as long as u. Then we cal I tne resulting 

gr·ammar Conte::.-.1:.-sen=ih.'e grammar. The term "context-sensiti')e" comes 

from a nor·ma.l i:r",,...tr. i,·,,;. ft-,Q':"'-71 '""'.-·=-mm.:.•·· t.tt-.at··w w::..-.t; r.r-r. . .-.ltlt-.+ 1-,,~ i~ i' 
t :.;1 Iii 1 ._ .. 1.1;ww•-· ;::li Uilliit'-'·' ! 1JJttwt ~,.t r_ . ._,_,_.tt t-'' v• .... •..i• .... r.· o.G;I J.·~ 0; form 

a.i A a.2 a.1 a2 .• empt·~. This production permits the 



r-eplacement of \Jar-iable A by str-in'3 onl'~ in the "cont-ext" a.1 - a2 

[5]. 

1.1.3 Context-Free Grammar 

In a context-free gram~ar, every rule 1s of the form 

6 •• - i-. 
II I I- ._, 

Where A lS a non-terminal symbol and b is a sequence of zero or 

more terminal and non-terminal symbols [5]. There must be only one 

non-terminal symbol in the left side of the rule. 

1.1.4 Regular Grammar 

If all productions of the CFG are of the form A::== wB or 

A::== w, where A and B are variables and w is a (possibly empty) 

string of terminals, then we say the grammar is right-linear. If all 

productions are of the form A::== Bw or A::== w, we call it left-

linear grammar. A right- or left-li::ear gr-ammar lS c__aded a regular 

gt'a.mmar. 

A gra~mar for natural language in.general turns out to be 

context-sensitive in nature. A context-~ansitive gramma~ however, IS 

computationally intractable. ~herefore to reduce the computational 

complexity, the context-free grammar is used to define the syntax. 

This context-free grammar is then supported by another grammar called 

morphological grammar, representing morphological phase. Context-free 

grammar framework, however, fails to capture many aspects of a natural 

language. Another framework whicch Is more close to context-sensitive 



grammar framework is called definite clause grammar framework. This 

framework is directly suppoded b9 a programming l.::.nguage Tur-b::, 

Prolog. The definite clause grammar is a grammatical form close to 

wdex grammar. In our ·9.ppr-oa.ci"!, for ecrtal':;~sis of a. Hindi sentence u.te 

have adopted DCG formalism. 

1 ? SEt1ANT I CS 

Semantics concerns with what words mean and how these meanings 

combine in sentences to form sentence meaning [2]. The meaning of a 

natural language word and sentence is the entity and 6ction it 

denotes. Semantic. interpretation is proces~ of determining the 

meaning. There are various formalisms to represent semantic 

interpretation. Some of the main formlisms are: 

1. Case grammar 

7. rnr,r·entu~! lJpnpr,~pn~ll - ~_.I..Jjl _. tJ '-'· J _.,.....~I ._.; _.fil_·-; 

3. Augmented Transition Network 

1.2~1 Case Grammar 
. 

The notion of "ca.:se" has been used to refer to se 1)eral r-elated 

concepts. Traditionaly, it nas meant the classification of noun 

according to their syntactic role in a sentence, signalled by various 

inflected forms. In English, only pronouns have these case 

inflections. For instance. first person sin':PJiar pronoun is "I" 

(nominative case), .,f1p-" (:.r-:-·tt-=;~fiqo .. ..---,tl.:.,--f'L'e .--=r·:::·p'! .-.r· ''M,••' {,, r.i+:.,w 
ol-..· ·, 1..J.a....· 1-· 1..4•..r'.·.-..~Yc: u l,I'-· 1_.0,..1T • a..,..:_.,,_,,..r; 1- 1 1 '-1 \'-4eil.o.\.•J.'YI,..• - -' ·~ 

/possessive case) according to its use as subject, object or 

possessive article. The idea of a direct relationship between 

5 



. ,, I t ' 1rrr ec .1 ons and cases is one kind of case, also called "surface"· or 

"syntactic le\1el" case. Fillmore argued thai the concept of case onl'~ 

dealing with surface structure was not sig~ificant in any meaningful 

way. The deep structure reveals the cases of importance to the 

meaning of the sentence. The following examples illustrate the 

po1nt. In the sentence 

He told his son a bedtime story. 

He is the subject; told is the verb; His son is the indirect object; 

a bedtime story is the direct object. In the sentence 

Hl,<"· <-·r,r: !·'"" t.-.lrl::. herlti'mo "+""" b" him ~ ~'-'ll .'JV.....,} '..'1U •,:t. L' ·U · t ,_ . ..:· '..·'..'1 "'1 "'j 11 J.IH1 

t. h b . t . "h. " th . . d. ~ b . t "I . " . 1e su '.Jec. 1s not~ 1s son ,_ ere IS no In 1rec., o·,Jec , 11m 1s 

ob,jective form of "he". Note that in these two examples the surface 

cases are different even though the meaning of both the sentences is 

same. If the case definitions are related to the meaning thtn this 

kind of anomalous situations would not arise. 

F HI inore postu 1 a ted that a sentence in. i t.s basic structur·e 

consists of a verb and one or more noun phrases, each asicciated with 

the verb in a particular case relationship. There can be a compound 

i~stance of a single case but each case relationship occurs only once 

in a simple sentence. 

. r~· + F'll ' Hccoruing ~c 1. mores case grammar, an action (i.e. a verb) 

···;<n 1-. r·.::.j;<-1- ,-l t- -+ ···<"·t' +··;"- t' Jln. ·-<;:· ~. ~··~ .. Lie ._ ..•.. ,eu .. u .j_., r~;o, .. • ··t o u1.~11ng C.<Le~ . 

Agent the instigator of the action, an animate being. 

Instrumental - the thing used to perfor[ the action, an 

l'r.a im:.te obie.~+ II r. 'III'.J. .j 1..1 \1 t 



Locative the locaton of the action and other cases. 

the recipient of the action. 

Neutral H.p tl'; .-.,~ •.·I i·-· I i. 11:~ the 

objective and the factitive. 

case grammar formalism is a propositional framework where 

the verb representing the action is taken to be representJng the 

This framework does incorprirate the information about, tense, aspect, 

mood, etc. representing the modalit~ of the sentence. Therefore, to 

capture the complete meaning of the sentence, the proposi~ion P 

arrived at considering the case framework must be supported by 

modality M. The sentence meaning is then represented by 

sentence modality + proposition 

or 

,-. I I--

.:::, + p 

The proposition (P), as alre~dy stated, 1s a tenseless 

structure consisting of verb and cases:· 

P V + C1 + C2 + C3 + ..... + Cn 

Where each Ci is a case name that generates either an NP or an 

embedded S. In a sentence, at !east one case must be present but no 

case may appear twice. Case markers are produced by the language-

spe~ific Kasus element (K): 

7 



Ci :: == K + NP 

The Kasus element K generates a preposition, postposition or a 

case affix. Kasus may be null [1]. 

The natural language Hindi presents itself to the case frame 

::.n::.J~t<"·;<"· Uj',-.. -ll Ca~·p·c 1-,,~..,p••p•-· ::.r-·;:. .c.]i,qhf], dJ'•,'-·f'er,·e•,jt. +,.'r·orn,,, ~. ,,'','}IT·,Qr·e'~: 
•..;.; V. -~ ·.:t 1 W o I I II' ... 1 -!·..: ~; .1 I J U.' -· V .- i .' '-~ ,_. -.:· .1. J. ·-It ._. 1 'j - _ _ _ _ -

cases. A Hindi sentence can have at most six of the following cases 

1. Nominative 

!.. • Accusat i •Je 

3. Instr-urnent.a.I 

4. Dative 

In Hindi, genitive and vocative are not considered as cases but 

genitive shows relationships between noun phrases and vocative shows 

ex.c l a.ma.t ion.~-

1 .-, ~. 

l / 
ai..aL... Concept0al Dependency 

Another approach to represent the sentence meaning iS 

conceptual dependency (CD). Conceptual dependency theory is similar to 

case grammar in that the representation of the meaning of a sentence 

revolves around the action of the ~entence. But there are significant 

differences t~wft.u:.on +he. .-·~<"·o .-H-·ar,·.rr.~r· :::.r •• -1 C·u-'",·,:~e"t-•f_.!1u."' 1, der;pr,·,de•,-·,f"~L_.if,·L.~D) 
...,,.,... I.·'L''-·1...·11 I.· II'-' '-·'.J.·~\J jl 1 iliiiiU.I U.IIU - ,... "" "" r'"' - ..... -. - • 

theory. The most important difference is that the action of the 

<>or.+ on.-·0 1 <' r.n+ .-.o.-. .-..,.,~.c.n+ orl ~~ .. + ha t r·o 'tOr·ol btt+ rd.- H "'r hy +he 
"·I .. '·II ' IIU' I '-' '·~"f 1.1• 'It'· ' r: '''' ,· '·1°1'· " ' I· . ..,.,..,..,....,. 1..1'_.. .&.·..,.. .,.. 1--rt._.._._fV'.o-U "j.:..., vii._· ~p·_.a 1 """'v .., -- - v 

s 



interrelationship of a set of primitive acts. 

A major ax!om of conceptual dependency ts that any two 

se:1tences with the same meaning will have t~e same ' ' . 
1 nt er~·n.~ 1 

representation, irrespective of the words and their order used in the 

sentence. Therefore, the active and passive forms of a sentence are 

considered to have the same meaning. So, in conceptual dependency 

theory the!~ !.iJCuld h.jve s.3me internal representa.tion. For e·x.3.mple_. the 

sentence 

John threw the ball 

a.nd 

The ball was thrown by John. 

have the same following CD representation 

ACTOR John 

ACT I ON PTF~ANS 

OBJECT ball 

DIRECTION : FROM John 

TO somewhere. 

ilius, 1n CD .framework the infot'mation tn a sentence IS 

represented by an internal structure known as conceptualiza~ ion. A 

conceptualization can be active or stative. An active 

conceptualization consists of the following slots (roles to be played 

by objests 1n the action): actor; action; object; and direction. 

(source (from) destination (to)). The reader is r~quested to see the 

.3.bo•-.)e example ' t 1 . . ' H concep ua Izatton can another 

9 



conceptualization as an I~strument. A stative conceptualization 

r. n~1 ~J·~t~ nf" +ho f"n1jnul~1 g ~ln+~· nhlGr+ ~t~tc ~n~ ~+.~+e ! .. !~l,!lP., ..,UI!·.;· ~ ...;. '-' 1.11{'-.· '-'.1 VU.''-f .,j ~'-''-··..: • '-')..'!)'-··_. '.r.l ~ I..~·'-· t._!.IIY .,.. ,._.,. ·- _,_ 

The concept which can play various roles are referred to as PPs 

(pi ctur·e Producer). PPs can ha'-..te attributes r·ef erred to .js PAs 

!Picture Adders ). Fer example, a PP DOG has attributes PAs : animate 

and colour. A PP serving various roles like that of ACTOR. OBJRECT or 

DIRECTION must have appropriate PAs. 

Shank has defined primitive actions or ACTs : 

1. MOVE is any action which involves movement of a part ot a 

person' s· bod~~. 

2. PROPEL is an .3.cti on per-for-med b'~ a. person which causes some 

object to change location. 

3. INGEST involves the action of taking something into 

person's body and is primarily used to describe eating 

and drink!n•3. 

4. EXPEL 1s the opposite of INGEST. 

5. GRASP is used to refe~ to the action of a pers0n taking 

hold of an object. 

S. ATRANS is the abstract transfer of some object. 

7. PTRANS zs the physical transfer of some object. 

8. SPEAK means ~o produce a sound, e.g. sing1ng. 

q ATTEND is the opposite of SPEAK ( receiving information 

from exter~~~ source). 

10. MTRANS involves a transfer of information to or from the 

br-ain. 

10 



11. t1BUILD int,Jolves combining mental infor-mation and llsed for 

~oncepts such as thinking or considering. 

A conceptualization can have tenses. These tenses are 

.2. Past 

3. Future 

4. Negat.ion 

5. Start of a transition 

b. Finish of a transition 

7. Conditiona.l 

-

8. Continuous 

9. Question 

1 ·~· .. 
~d ... ,J Augmented Transition Network 

tra.nsi t ion net.W(lt'k WTNJ tha.t i :s ~ugmented 1i..d th a :set of register·:; 

(associated wuth each category node) and with arbitrary conditions and 

actions associated with the arcs of grammar (15]. To understand 

brief!~ the concept of ATNs consider a small sample grammar : 

c: :: == NP 1-) 

c· 
. ..;,. t·lP ') HP ( F'P) * 

HF' AU>( 1.) . 

S :: == !~P AU:< U NF' (PP).i 

s : : = = AU\ NP I) 

11 



S : :== AUX NP l' NP (PPH 

NP ::== DET (ADJl* N <PPl* 

NP :: == NPR 

PP : :== PREP NP 

The associated RTN is given in figure la, 1b and lc. 

NP) instead of causing a transition to a node results into traversing 

::, r.·-.n·inletp "tefw,-,,-.l, .!·,-,JJ,..,,,,d 1-,,, "t"·Ptllt'·t-1 +r• tl·,p '~d.-J!i•-tN r .. -.~·1'+1',-,~-1 l>lhen ._ .. -·I.JII r.J · 1.··-· t \r V' h i •- .Li.J•).:t;=r L. j •:t ._. ·.- .... , .·-1 .·ll·..: ._. &I .j t-'•-1.,;. •, 1.!1 t · ,, 

each node (e.g. NPl is associated with a set of registers, the RTH is 

r·eferred to H•'H-J-::. Th"'<:"' r·on;~to.-.~:· .~,.,,..,+,;"tho r.-.. 11ri:.J;+ .. 
Iii··· II c:-... c. ·--.j.l ... · Ci ...... _.~,.,.l''··'..J..Lil v ''-' 111'--i'~L J. • .,·; i nf orma.t ion 

(e.g. tense, aspect etc) of the sentence being analyzed. 

ATNs are powerful grammatical formalisms used both for syntax 

"a! <"· ' "' ·:· '·' l 1 ., ~ . a + . . ::..-."' l· J·:· • ~ .·'. T~J,. ' r. t'• t "'... r!' ; ' I l t" at1 IY,>l...:- a, . ..,el •:J .. ::. sem n..tc '-'·"'-' .,.>1~. H 11-.,, 1 .. a.c,, '-"e B--;·-Lv·:l. en. 

to Transformational grammar. A transformational grammar consists of a 

base component and a transformational component. The base component is 

a context-free grammar and the transformational component 1s a set of 
-

r··eiJ.w· i te rules. 

1. 3 THE SCOPE OF THE PRESENT !.,JOPV 

The area. of r:.:Jural lan•jua.ge proce~sing (NLP) 1n computer· 

science is considered to fall in the domain of Ar+ificial Intelligence 

(All. AI problems are computationally hard for two reasons: the first, 

no a.t)propriate da.ta. :structures (~:wa.mmars) are a···3ila.b!e that suit all 

fP\,'Pn maj·.-.,-.it4'1 ... ,+ thP. nr··u-blP.IT•<"· P,•.tprl ir. '1 <"·;.-,.-lip C!l.''f>'l rlom·a;rt T!--~ - ... -· .· _ , ·- • - r"" • a..:- ..~ "~ .,., .. 1, ~.o. ..... , ,, ::. 1 - ._ ... "",. u , ... , 1 e: 

<"·<>·-· r. nrl 
,jl_ . ._.\..': , ... 

12 
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to the problem .3-t hand and thu;: clearcut a..igorithmic solutions can not 

be proposed for the problem. In area of NLP no syntax or semantic 

grammar frameworks are available that can capture all the aspects of a 

given natural language. Even in limited semantic domains (like law, 

medicine and natural language interface to DBMS etc) success rate is 

;-,f' ,::J, r;h; ll:· ,-.u-·•··~·i•-let'ed tu- t•P \!"f"-11 i1!)11•-l r?] ~. _.,.::.~:. ·~ ._ ! ...... .a.'.A . . . ··~ "t~, '; ::J ._.u L ... • • 

Designing a general purpose NLP system still remains a dream. 

Even to achieve this efficiency, hundreds of man hour efforts are 

needed. Consider!ng the time framework available, we aim to analyze 

only simple ser:tences of Hindi. He have not considered compound and 

verbal adjective have also been kept out of the scope of this work. 

Inspite of these limitations this work could be a significant step 

tor-wards processing Hindi text. R.emo•;ing the I imh.:J.tions just 

mentioned above would involve extending the grammar used and writing 

' t I :ppropr 1 a ,e proce_gJres. · 

As mentioned earlier we have written Hindl grammar using 

Definite Clause Grammar. Since Definite Clause Grammar is directly 

sup~_~ted by Turbo P~olog, +h.:. l ,,-,,..,, ::.q~ ;.I-, ,-,·~·;>n ~- ,-, r- + 1-.a 1' mp l ""!'".-.+ => + ; ,-,r, 
'··I I~· l '-~! 1::1\..4 '-'<. C: '-·1 I'-' . .:,._, I 1 l '-'I '·· i I'-· ;a-' ._. i 1C: II '•' U. e,, .1. '-' l: 

1s: Turbo Prolog. 

The next chapter 1.e. chapter !I deals with syntax and 

morphology of the Hindi. Chapter Ill dealg with the design of syntax 

parser, morphological analyzers for different constituents ::.r'lrl 
'-'.!iU 

semantic parser. The implementation of different analyzers and parsers 

1s described in chapter IV. The final chapter, i.e., chapter V gives a 

1lt 



brief summary and limitations of our present worK. 
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CHAPTER 2 

HINDI GRAMMAR 

of the structure ~l!owable in the language. Like other 

'H~ •.. ~; C'· .-.+-·-.- ,-.;.r, :,l.: .. -, , __ r·.:rr.t-·.;:.-="~t-.fc,-~ li·:-·1~-,,., ::, _.:·,-. .-.rr.:.j 
, .a.!J'-"" ~e,,~..tf1L1:. ·-·'-!.if ·-··•..:'-' ~''=-, '-t-'' ,_.,_;,_,, ... ._.u '-"~J'':j. u. i ._., ,r,w. 3ramm.jt 1 ca 1 

formalism. A sentence is a basic element of a language, that expresses 

a complete thought and is made up of words. Differen~ kinds of ideas 

or concepts like physical objects, actions, relationships among ideas 

require different representations. These different representations are 

collectively called Parts of Speech. The parts of speech in Hindi are 

called "Shabd Uichar''. Hindi grammar has folloudng Parts of Speech 

(Shabda Uichar): 

1. Houn (Sangya) 

2. Pronoun (Sarvnaam) 

3. Adjective (Visbeshan) 

4. i)erb (!(t') ':)a) 

5. Adverb (Kriya Uisheshan) 

? . Con._i unct i: .-, 

Hindi grammar recognizes two genders- masculine and feminine 

(There is no concept of neutral gender in Hindi. A word denoting an 

inanimate object is either masculine or feminine), two numbers -

singular and plural, three persons -first, second and third, and six 

t6 



cases (refer to chapter 1). 

There are some rules in a valid Hindi sentence to specify the 

order of constituents (i.e. words and phrasesl and their relationship 

with each other. The-order is referred to as construction and the 

relationship of constituents with each other is referred to as 

a.greement. 

2.1 CONSTRUCTION RULES 

The order or sequence of constituents is of importance so that 

the meaning cf a sentence may be clear. A formal Hindi sentence 

t··o !1' o,,,., __ :.· + f -'. • ' • t t · 1 _ ~1e .oi!OWlng cons .rue Ion ru.es 

2.1.1 Position of nominative 

The general rule is that in a sentence tne nominative 

(subject) comes first and the verb comes at the end. Other parts of 

speech, a -n .. I I 0 l'jf_!_ come·in between the nominative and the verb. For 

example .• in the sentence 

.,.:4 ·"),-._;;j * ~ -..1'1 -·- ~S...• 

..:d: -*· ~ is a nominative and q IS the verb. 

Position of object 

If the verb is transitive, the obJect comes in between the 

nominative and the verb. For example, in the sentence 

~ is the object. 

. ... 



2.1.3 Position of adjective 

Normally, adjective comes before the noun dr pronoun which 

it qualifies, hcwever, it may also come after the noun (or pronoun) it 

qualifie~. For e~<ample, in the sentences 

~ is the a.djecti•./e. In both of these ~entences ad._iecti•.;e 

qua.! if" i es the noun ?..$Chi. Note that in the first sentence the 

adjective is being used in attributive and in the second senterce 1n 

predicative manner. 

If a pronominal or quantitative and an attributive adjective is 

used together-, the former precedes the latter. For example, in the 

sentences 

+11 ;p-t··m· 1 "·d'Q,··t•··~- .-#.J .-r e p. u.1D.1na •. _,_ .J.-.._._. .• e.:. -...... 

. -, 1 A 
L. • • i Ettension of the subject and predicate 

and the quantitative 

A sentence is the basic unit of a langUage, and the essential 

'- . t .-. - i: - '"- t- t-.-... - f"· + h- '" ,L- . ·t -' t f· .... -. t T'·- ,. b. p -·t eJ~met, .. ~ u, o. --t'n.t:.l~- o .. e ., .t' -UliJec. a.nu .. 1e pret,JLa.e. he . .,u.J-'-·. 

is what the sentence is about and the predicate says something about 

the subject. The subject of a Hindi sentence may be: 

1. A noun or a pronoun, e.g. in the sentences 

18 



'jc:l·~t ~ is the noun and % is the oronoun. 

2. Two or more nouns or pronouns, e.g. rn the sentence 

~JR~·~-· -. ':;. .. .. /" ... • __ ... 1. , '<t- ... 1 . 3lR nu. 

<:iQ~..:i! a.nd ~ are the nouns. 

3. An adjective or numeral used substantively, e.g. 1n 

the sentence. 

cit is a. numer-al. 

4. Any phrase or sentence, e.g. 1n the sentence 

;m:r OR~~ is the phrase. 

Th- ,.,- -H" +c .j:- Hi•-d' <'-,.,+ :.1· b ' 
1 t: tJ~·ec ..... a .... _. o~ d. 1 "' 1 -::t'.~ ... ence m .... :,; e. 

1 6 ttFr-l- r.nlli 
a n Y-·1 Lf =_•Ill'~/ e.g. in the sentence 

verb ~ is the predicate. 

2. ~oun or pronoun followed by a verb, e.g. in the sentence 

~.\·-.iii ::.t=l. i:s the ncun. 

3. An adjective followed by a verb, e.g. in the sente1ce 

:?Jnj! is: the ad,jeth1e. 

4. Any ll.iord c:r phre,se used as noun follotJ.1ed by a verb, e.g. in 

the sentence 

t9 



~ ~ (.f)f QGJUT f. is a phrase. 

T~ c c. • t .... ~- , - . f ,. + : - .-. + ,. t- of - . - t h . ~> . t .• 1._ ._.,._ .e .. ~lurt J .".u • ..I,Jt'-·" come. (k ure: . e su..,Jec. and the 

edension of predicate co.mes before the predicate. A subject can be 

extended by modifiers such as adjectives or noun followed 1-.11 
J.J"-j 

possessive postpositions: (.f)f, ~~ c#, called relative adjectives. A 

predicate can be extended by any noun, pronoun or any word or phrase 

used substantively [9]. 

2.1.5 Position of words showing Locative, Ablative, Dative and 

Instrumental case 

These cases ordinarily come between the nominative and the verb 

in the or-der, Locatil,!e, Ablative, Dative a.nd Instrumental. For 

examp'~, in the sentence 

:::tf!M T1' ~ ·=-- + '-,o L·- r· =.+ i 1 ;;:, -,.- ' 
- . ,~. ~ 1 ~.. ...t 1'..· u I_..,_, .... .l v =..,. c d...:- t' ' ~ <"t 1s the Ablative case; 

-4 -. 
·f"7~;·ii {:1 is the !nsh'umental case; 

Often locative of lime comes at the beginning, even before the 

nominative. -Where there are two locatives one of the time, and the 

other· of place. ~3ener·aJly the locati·;e of time come8 before the 

locative Df place. For example, in the sentence 
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'-'11~ if is the loca~ ive of time a.nd comes before the the 

locative of place. 0€?14' ~· 

The general rule is that the ablative, the dative and the 

instrumental -come -e.fter the numit1at-ive, but this is often violated for· 

the sake of emphasis. For example, in the sentences 

~it is the ablati~)e case, ~ ~ is the dative case 

ro ~ it is the instrumental case. 

2.2 AGREEMENT 

1.-~.~~ i~_.!1~.~ ~o·~·~~+v•,'t.UP.~~~~t~ ;n ~ ~onten~o ar·e ~elated fu- ea~h nfher ~n -;J •"-- ~ - - •- J I ...,_ wwll 111..-1..- • I • • ' · 1..-1 OJ' I 111 

accordance with certain rules. Generally, their relationship takes 

certain specif-ied forms in a. gi\~en la.nguage. Before we discuss the 

genera 1 relation -of-tJords and phrases in Hindi sentences, , .. .te must 

d-i-scuss v.3.r i ous morpho 1 og i ca. I 

.., ':· 1 
~ • .::... J. Morphology of Hindi Words 

The morphological analysis 1s performed together with 

syntax analysis. The smallest unit of meaning in a language is called 

morpheme. A morpheme may be a separate word or made up of more than 

one morpheme. The study of combining morphemes to form words and 

deriving the morphemes from words is called morphology. 

When a morpheme is a separate wor~ which can function alone, 



I 
I 

such as the lJJor·d ~ .. it is called a. free met'pheme. Other morphemes 

•»hich are combination of morphemes. such as ·:::l-$tE the 

<;;:i.$'*'1, made up of the free morpheme .7l-$CH .::nd plural ending <if, 

are called bound morphemes. 

Natural language systems may not always require morphological 

analysis. The alternative is to put all possible forms of every word 

into the dictionary~ But storing all possible variant forms in the 

.-1 t ,-..f. 1 
r•lt 

1 
C• 

1 .i.'f-. 1 

1· 
1 

ont ::.r r~ I J'"'<O.-.QC"('· I b ("\ f C'·O ,- I It;),... 
1 

:li + t"• ,;r-r;·,<"· ""--dona. 'j 1 ... 1ne. 1~-h ..... '"'""' un ... -~ .. J._,,ary, e'".au .. ~. rr.any .... _._, 1 .... n... ._., ,,, 

can be der· i ved b':l simple spe J 1 in9 rules, such a.s in Hindi plurals 

can be for·med by addin:3 -Q or -:?if to the singular noun (e.g. 

<:"i-$<:t or ~ from ct-$'5f.'l) and past tense b·~ adding -t:rr to the 

verbal root. Therefore a morphological analysis routine to handle 

.... egt• 1 ::.r V'"'"l .. =.•-,t· ,... ,,., ~ "' ... +he c·or·<"·; rlor-ab l, <"·+ r.r· :.ge <:·pace. The.",· ,,._.,n,,l u I · i.A .Lt...L '-\1 \J.I ........ LII ,..·'.J,'i._. I,· • II~ l.•..tt;t 1t;; ,;-l.,·l_i U. ._. .,_. 1 ..F 

irregular forms need to be stored in the dictionary and root forms of 

+!-..:. r·og"l:),.,. oo::.r-i::.nt<-· T+ o·,;,, ho "II"L:.,·l +!.-.::.+ r.;r·,.,nh,-,1.-•"" ;,., Ui.-,rli i<-· .-,,-,t 
'.·11'-· I'..· '-'l'...lt V'-'.1 1'-'.11 ·Wa 1 •.: iil 1...1.~ L''-· i -''··'-·'...i '-'1.1\J.'.• 111'-'1 r--'11'-' '-':j'j 111 11111'-fl 1...:· 11'-''·· 

a.s· simple a.ndstrai9ht fon.tord a.s in Enql ish. Hindi IL'ords are mor·e 

inflected than English words. The morphology for Hindi words is 

described below by classifying them in their respective constituents 

(part of speech). 

2.2.1 Morphology of Noun 

Hindi nouns have two forms- Direct and Oblique. In its oblique 

form a noun occurs with postposition. All masculine nouns, those 

ending 1n "")V oonrlc.,.,,,-, "~'"· "han no 1' n tho n 1 .. ,. ::.) "Ru+ ~~ YIIU._·I j\..' Ill._• \.•1 l:j\..• il .., II..· f-'iUI \.\ a .U \r there a.re 

exceptions to this. So Hindi masculine nouns have two classes. 
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1. In this class masculine nouns ends in 3JT in their singular direct, 

in their singular oblique and in plural direct and -j' H\ 

their plural oblique form. 

Example. 

,. . l ..;;tngu ar· Plural 

Direct : ~-$<*-4 ( laraka) 1 :::::r;r;:!:: { l r· I."' '1 
' ~-~r..:f.: \ ! a. ar-. ·-· / 

Ob l i que : ~ ( l ar ake ) I • .. ' . 'i 
1 ~ t.larako. 

2. This class contai~s no distinct endinq in their direct singular, 

direct plural· and oblique singular, but they add- :3lT to ·their~ 

plural oblique forms. 

Examr.·le. 

Singular Plural 

Direct : m (ghar) : m (ghar) 

Ob 1 i que : m (ghat) ; tRt (gha.ro) 

Th;,. c 1 a<:~· ···t' 00"'"'1'=· PndJ·.-.,_-1 ; •. , -"t .::·hPrt""r• tn' t'·:::· \-'OW'"'l' tn _-;r . 111·~ 1 ._.....,. V Ul ,_- -·• , . : .i I 'lrt; .... .,.· ·\...· , I ._ "" ..._ ~ ... • Q' 

and insert -o before· the oblique p !ural ter-mination <-ili. Same way 

nouns ending in -~ ~:hoden this '/ouel t::: -::3" before the oblique 

termination. 



Example. 

Singular 

:~ (adami) 
Direct 

~ (chakoo) 

~ (adami) 
Oblique 

~ (chakoo) 

Plural 

~ (adami) 

~ (chakoo) 

~ (adamiyin) 

~:~ ( chakoon ) 

I. 

I 

I 
I 

Like masculine nouns.. Hindi feminine nouns also have tum 

cla.sses. 

1. This class contains feminine nouns ending in - ' in their 

singular direct and singular oblique, - ro in their· plural dit~ect. 

and-~ in their plural oblique forms. 

Example. 

Singular Plur'al 

Ob 1 i gue- : ~- ( 1 ar ak i ) : J:Oi$ftt~]- 0 ar ak i yon)i --

2. This class contains the Hindi feminine noun ending in -q 1n 

their- plura.l direct a.nd in -jt.in their plural oblique, while 

singular direct and singular oblique end in any sound except -t, 

-~, -m. 
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r •. ,m,ple 
~aU.I IJ. • 

Plural 

All Hindi nouns are third person. 

2.2.1.2 Morphology of Pronoun 

A pronoun is a word used instead of a noun. Hindi pronouns can 

·be divided into following classes · 

1. Persona! pronouns 

2. Demanstra.t. i t.,;e pronouns 

3. Relative pronouns 

4. Interrogative pronouns 

Hindi personal pronouns are divided into three classes, 

accor-ding to three persons and each class has • 1 

s1ngu1.jr a.nd 1 • p1ur·a.1 

for·ms. 

L~ample. 
Singul-:.r F' l ur-·a.l 

person 

'l i ,, person 

ill per~on 

u2JriJ'' 1~· e~n honorific per-:;ona.l pronoun used to a.ddr-ess a.n 

elderly or a respected person or of equal status but without 

~·::.m:l 1::..-.;+., n~ ... ?_._:_-::1lL3_ 1,:r,.,f_.'l __ r,:.C_:P_., 
; r...•.111 .1. J, 1 \..~I ! \,· 'j -·I -,..., __ 

2S 



Declension of personal pronouns can be formed by adding case-

s1gns to them. For example. personal pr:::nour.s followed by CR are 

:jJVen belo1.t1. 

Singular Plural 

Direct ob 1 ioue eb 1 ique 

Further sequences Jf Hindi personal ~ronouns followed by 

postposition ~ may optionally be replaced by single word 

contra.ct i ens; 

~ + <ri. I oecomes· ~ 

F + ·;F. becomes: w. 
ro + ~ becomes w 

~ + --..::.. becomes :air •.:t":; 

Fr + --..::.. becomes· ~ ~)j 

F + <ri. becomes dl=g 

~ + ::R. becomes ~ 

~ + ~ becomes ·d·~· 



Thus the sentence .;:;9'i<il ¥1fU is equivalent to -3-J 

~. There is no contraction of ::?ID + i:it. 

The third per~on pronouns· ~(this·), ~(that), U(these}, 

~+tho~e) ·-·-in additiern t-o ser·ving a.s personal pronouns also function 

rl t t · p Th I 1 · ~ i.· rr;;- · :;:rn a d :::r;:r • ~ as emons ra 1ve _.r-onouns. e o.L 1 que . orm o, -~'"' 1 s 9"0'1 .n '-•-::· • "' 

and Thse forms can be further 

inflected, as illustrated above. 

Relative pronouns are used in complex sentences to join one 

clause to another(subordinate) clause. They have direct and oblique 

forms. :;;:it is the singular direct and plur·a1 direct. It's singular 

oblique is"~· and plural oblique is"~'. 

Interrogative pronouns are used in interrogative sentences. 

~-.;(who) -is the singular direct and plur·a1 direct of this pronoun. 

Its singular oblique forms is ~(which) and plural obliq:_:e is 

oblique form ~. 

F'ronoun ¥3 does not have an obliqt~e form. 

2.2.1.3 Morphology of Adjecti0e 

An adjective qualifies a noun. Hindi adjectives generally agree 

with- noun in number, gender and case. There are two kinds 3f 

adjectives - Uninflected and inflected. Only Inflected adjectives 

change on account of gender and number of a noun qualified by it. 

Uninflected adjectives require no agreement with noun. 

in -::?ll' in singular direct and tn -q 
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in plural direct, singular oblique and plural oblique. But adjectives 

in femihine gender end in -~ in singular direct, and remain same a~ 

singular direct in other feminine forms. 

Example. 

Mas:cu 1 ine 

Singula.r- Plural 

Direct : 3RBf 

Oblique : 31nJ 

Feminine 

Singular Plural 

Direct : 31~ 

Ob 1 ique I ,.-,..-.4 
I,{.!~ 

: 31"'!11:..~ 

:~ 

Hindi adjectives are classified as 

1. Pronominal adjectives 

2. Qualitative adjective 

Almost all the pronouns may be used as adjectives when they 

qualify nouns following them. Then they are called Pronominal 

Qualitative adjectives describe the condition or quality of a 

tt'- ; "'~ r ~,r-· e., :.n·,p l p ;:.:Jf ~ o+ r· '.· .J,~.,I~. I l..! •o·.U.I • -· ~ ... ~· ~, '::1.~ ... =. ~ v• ... ·• 

Numeral adjectives are of several kinds. They may indicate 

definite number as 'FF., €!' or indicate indefinite number· as mP, 
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:?;m, ¥U etc. The1:J ma.y also indicate the quantity of a thing. When 

numerals are used in ordinal form they get inflected according to the 

~umber, gender and case of the noun to which they modify. 

All odinal numeral adjectio/es: ending in -cit I ike OW-f. 

ha\.'e their correspondin~1 feminine and obl"ique forms such a.s ~ 

and cn-a~r. They are inflected like m.3.sculine ad,jecti'/es ending 1n 

The f' (' 1 J.. d t. d. sense o .;uper J ·9-l-1 ve an· compara .. l !)e egr·ee 

some cf the case-s igrrs such as it, cR, if etc. 

Adjedh1es other than those ending in -:?JT do not change in the. 

feminine. For example adjective~ ha•,te the same feminine and 

masculine form. 

Uerb is a word that tells or asserts somethinq about some 

pers6r1 or thing. Hindi verbs are affected bt~ t.he d~stindion of voice, 

mood, · tense, gender, number, person e,nd ca.~:e. The ~)O ices .~re t i.JO : 

Active and Pas~ive. The moods are four Indicative, Subjunctive, 

Imperative and Infinitive. Hindi has three tenses : Present, Past and 

future. They are further divided into fifteen tenses. They are grouped 

int.o t.wo classes- Tenses from the root and Tenses from the participle. 

Hindi pad icip les .. :tre three : Imperfect, Perfect a.nd Cen.junct i ve. 

Twelve tenses are formed by means of these participles, and remaining 

three are from verbal root. A verbal root is that basic form which 

remains Gnchanged in variovs formations of the verb. 



Group I - Tenses from verbal root 

~ r t · t f. + ,......,..,..= ... .,A........ 1. ·._.on 1 ngen . u ,.ure \ <:-lf-<-11'-"..-l 1-1~~...~ J 

2. Absolute future (~ ~) 

3. Imperative futur·e \t..l-::·d~ ~) 

Group II- Tenses from participle 

1. Indefinite Imperfect (~ ~) 

2. Present 

3. Pa.st 

4. Contingent 

5. Presumptive 

, 1 

! 1 

.I ' 

.. ' 

( ~ ac:fi:IR) 

( ::mrct iFf) 

(~~) 

6. Past contingent , <3J!Pf ~i 

7. Indefinite Perfect (~ ~) 

8. Present 

9.._ Past 

10. Contingent 

11. Presumpt i '.)e 

, , 

11 _-_. ( q:cf~(:r) 

! ' 

·'' 

-' "TTT'"'<>-rr=T L--:::<) 
\ "<:"":~\0-~.A ~ ..... 'I 

(~J 'id) 

12. F'a.st Contingent , (q:ot ~) 

Imperfect padiciple is formed b9 adding t.o the verbal root the 

:>drl ;,...,., <'oolJ ::.hjp 
U. U 11 i~ ,:. ~ 1 \..U.! ._ 

":3Tf'' to the verbal root. !nfiniti•.Je is formed by adding ";:ff'' t.o the 

•.Jerbal root. Hindi verbs are found in dictionary in it's infiniti•Je 

form. 



• 

Example. 

- Root Imperfect Perfect Infinitive 

: :p: : -~--..:~1 

The d1stinction of number and gender is generally maintained. 

However_. the distinction of gender is not found in the contin•3ent a.nd 

the imperath1e futur-e. Ever':;lwhere the second and third person singular 

ter-mina.t ions a.r·e same and the first and third person p !ural 

termina.tions are also same. 

Contingent future tense is formed by adding terminations given 

below to the verbal root. 

Example. 

Persons 

C'' + t .;!ng, I = I 

Plur, I rT ! ":;lt 
' ....- i 4jofi 

I I 

rJ' . I 

I I I 

'rT I •. 
·t·-
1 

T""IT'in=>+i.-,,.,c-- "f 1'n-.nor-af i.,c. ~ •t•;'o +c. .,-. =-·nd ,--.-,rot ;,,...:.nt +·.,+ r-eo - ,c:, ,,,,._. .... :._.tf·~ ~· mt--·w•· "'.r.·..:,_ ,t_(~.-ut._ .. _.,_.n.,je t.ll ·-·'-'il0..·111::f'--·'''·· ....... u ..... 

are identical except in second person singular, which is formed simply 

by adding ,:.J to the verbal root or by use of ')erbai root only . 

. lmrp.P.rRt!'• .. ·~ d.:.notP.ft comm·~n~~ ~ ~· - ,_.,' ._.;:, · IIIIU '-'·"/ request, prohibition. 

Infinitive forms of verb are also used in both second person singular 

and plural. For e:x:amp. ¥ ~. 

Absolute future is formed by simply adding nr, to the 



feminine is nl. 

Example, 

Person I I III ________________________________ ._ ____________ _ 

: Mas : Fern : ~as : Fern : Mas : Fem 

:~ 

Plur·. : · Qit 

Imperfect -tense represents an act!on as not completed and 

perfect as completed. As indefinite forms do not refer to any 

particular· time, present, past or future, the·~ a.re called indefinite. 

!n these forms simple~, 31T, ur a.re added to the root, e.g.,~ 

and ~are indefinite forms of <9T (to eat-1. No auxiliary 1s used 

in indefin'it.e imperfect af.ld indefinite perfect tenses. Other ten 

tenses are formed by the use of a.ux i 1 i ary verb .:fl~t. 

Example. 

Singular masculine 

1 

Pres Imp :t 

Pad Imp 

Cont. Imp 

Presum imp - : tnT 

Past Cont Imp: $1?.1 

I I 

: ti! 

I -::i1-n,- I 
I ~!<If I 

I I I 

: ur 

1?;-
1 '::?' 

I -:i1--n- I · ~ 
I "i~l 1 ~~~~ 

Plural masculine 

I ~ 
I •-:· 

- i 

:~ 

T T 
l ' 

I U I 
I I 

. I -,it 
I ~· 

I I I 

:it 

The entr-ies for perfect tense (present as well as past) are the 

same as given in case of imperfect tense (only the form of the root 

- -32. 



verb changes). For feminine gender inflection 31T is repl:1ced by 't-

and inflection Q is replaced by I throughtout in all tenses. 

There is another form of Hindi verbs called causal form or 

causative form. In Hindi the verb undergoes some change to g1ve its 

causal form. Hindi causal verbs are of two types - First causal and 

Second causal. 

Fi:~st causals are simply formed by adding 3TI to the verbal 

root. This causal expresses imediate causation. Second causals are 

formed by adding ar to the \Jerbal root. This causal e?:presses mediate 

causation of the act or state of the verb. After adding above 

syllables to the root, the root is called causal root. Perfect, 

. ~- ~ 1mper, ec ,. and infinitive forms of causal verb are formed simple by 

adding ur, ~~ ;::rr to the ca.usal root. How one can find different 

forms of the causa! verbs can be seen in morphology of causal verbs. 

!=" varr.n 1 e 
~ ...... UltJ 1 .• 

Root I causal II causal 

2. :~: ~ 

7 7 7 An~eemen+ Q,,I!IP~ 
~•'-•'-• :jl ·I ·11

1
.• -·--

c-,e···all· the" 1::.tJ'or:'"·i-,; ("· -.~· '"''"d · - HI'r-"'I' ~ . ..,,tence ta"e ut:d ., y ·il. I e.... ,,.,,,,p~ L~. u.i•J:··s In .j h .. ;:,">:;.! ·•· . f\. 

the following forms: 

1 Rl 1 I' (' b 't' 'h b' t ' t' . ,e aTion ot ver Iii! 11 "t e su Jec or nom1na,1ve. 

~. polat;OI" .-.f IIQf"'l, •.• ;+h tL,e nhie.-.+ ~~ ,\,r.l 1 II V ·.,·~·1 lt.J U..'J. •.·1 T1 ULI\) \,o\.·• 



3. Relation of pronoun with noun~ 

4. Relation of the genetive with the tt.!ord to which it is related. 

5. Relation of adjective with the word qualified by it. 

2.2.2.1 Agreement of verb with the nominative or subject 

Hhen the nominati··.'e is in uninflected form the verb agrees IJ.dth 

it in gender, pe~son a.nd number. For example, in the sentences 

~. ~ . ~ 
L • <-!IC"U ""llill • . .: . 

1s third person, singular number, masculine gender and 

present tense of verb ~. Verb ~n~ ~ is third person, singular 

number, masculine gender and present tense form of~. 

Verb is net inflected by gender of nominative in presumptive 

future. Fer example, in the sentences 

::{jT-S is the presumptive form of verb 31RT. 

!~hen there are t.wo or more nominatives: c,nd a.ll are-of the same 

g~nder, person and number· then verb takes piur·a.l form of the sarne 

gender. 

ExaJnple. 

Here ~.. roTH and ~ a.re three nominatives of same 

number, gender and person. And lJerb ~ ~ i:: masculine gender, 

plural number and third person (it may also be first person) and 

present tense form of •.;erb ~. 



When there are two nominative differing In gender the verb 

generall9 takes masculine form. 

Example, 

Here nominative ~and ~ ~ are differing in 

gender. T,l-,~:- "e"b ,...,;. ~ i ~ H1 i •'d ner<'"l" ffi""""Cllll' ne ... .::.nder r ._. v ·i 4 l<..A ' ... ~ 1 ,_,. Ill "I .... . ,;. 1,.:! i I n ._,_,;. • :,::1 1_.. ·I ' plura.l 

number and present tense form of \/erb ~. 

But when there are several nominatives, some masculine and some 

feminine, the verb agrees with the nominative nearest to it. 

Exa.mp le. 
' 

~ m '=R it~ cptif, rm -~ ifr.< ~ 

In this sentence verb :?JTUf ~ i:~· third person, feminine 

getider, p 1 Ut'a l number and present tense form of :?.!Rf. 

-2.2.2.2 As·-eement of verb with the-ebject 

is used after the nominati•-Je, the transiti-~,~e verb 

agrees with the object. For example, 

In first sentence~ verb ~ is singular number, 

feminine gender, third person a..nd present tense and object. ~ is 

third person ,singular number and feminine gender. But In second 

sentence the number of both object (~) and verb (~ ~) 

becomes plural. 
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When the object js lltith its case-sign~~ the t.,.•erb takes third 

person masculine singular form. 

Exa.mp le. 

--.--.--.4 -- {:........ ~ .+.- ~ 2 . <:1~o::t)f ;:r ~-" (.f;! <:f~i ~ • 

Here in both the sentences verb~ t is singular number, 

third person, masculine gender and present tense form of verb ~ 

and the object~ is masculine gender, third person and singular 

number. 

") ? ? 1 • t f . th ~·~·~·~ Hgreemen. o. pronoun WI. noun 

The pronoun agrees with the noun for which it comes, as regards 

person and number. for example, in the sentence 

the nominative~ is third person, singular number c,nd pronoun ~ 

is first person singular number. 

2.2.2.4 Agreement for genetive with the word to which it is 

r·elat.ed 

The form of genetive case-sign depends on the gender and 

number of the word fo1lo11.dng, to which it is related in different 

senses. For example, in the sentences 

1VT is mascu 1 i ne gender and singular number, ~ is ma.scu line gender 

and plural number and <.# is feminifle gender and singular number 



possessive cas:e-sign. ~is masculine gender and singular number, 

is masculine gender and plural number a.nd Ql-=~l is feminine 

gender and singular number. 

2.2.2.5 Agreement of adjective with the word qualified by it 

gender 

and number. There ar~ some adjectives which have no corresponding 

feminine forms. They are treated as adjecti•v'es of common gender. 

Examples, 

4.~~. 

2. ::~~. 

2.~~. 

:3. ::~ ~. 

3. tr<R~· 

Th~ adjedh1e 31m'-+s: masculine gender and singular number,~ is 

masculire gender and plural number and~ is feminine gender and 

singular (plur-al) number. The adjective~ is common gender. 

2.3 POSTPOSITION 

A postposition is a word placed after a noun or a pronoun to 

show in whit relation the person or thing denoted by it, stands In 

~an~r-~ to· ~nma+h 1'nq ~l~e H;.1J; nn~tfto~i+inn~ -r·e ll'·e ~r·g1 1·~h IC:.:.jU. 1.,A -.·UC:\.·1111._ ,_.,...,. 1 1111J1 t-'\.'~vf..l··..r&\t&\.1 ,_. 0. · 1f'~ >-1.1""'11 

prepositions. Since they are placed after a noun or pronoun, they are 

called postpositions. Postpositions are also . called Parsrg. 

Postposition~ are of two types, simple and compound. Simple 

pc:stpositions consist of only one tt1ord, like <t, etc. 

Compound Po~_;.,1"S;+ lcr~~-
~ q .. U J. .,..a,'' .,; consist of two or more lJOrds. These 

postpositions are used for many different functions, ranging from the 

'!7 



specification of case relation to temporal and spatial relation~ of 

different kinds. The first element of compound pustpositicn is a.lmos+o 

alwa':;IS ~(ke), or ctt(ki). For example, ~ €1cr, $ it , 

;#~etc. 

. ". 
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CHAPTER 3 

DESIGN METHODOLOGY 

As descri~~d_in £reviq_us chapt_er1 tf}_e_~:t_rucJur~ _ of a Hindi 

sentence is go•.;erned b9 construction rules and agreement r-u I es. In 

construction rules only the constituents 1parts of speech) are 

considered whereas in agreement rules the form of these constituents 

are analyzed. For example, in the sentence ~~~f.. ~ 

is the subject of the sentence and ~ ~ f. is the predicate of 

the sentence. This sentence is a valid Hindi sentence. As it has a 

0alid construction, i.e. subject followed by the predicate. Similarly, 

~ ~- 'J!I~ ~ is also a 'Jal id Hindi sentence. The difference in 

the form of the root verb ~, however, 1n the first sentence 

(~) and in the second sentence (~) is due to the agreement 

rules which must be adhered to (refer to chapter 2). A sentence is 

n~amma+I'~a 1 ltt cor~e"+ ll I+ 1'~ lnrmed u~ 1 ng ""n~tru"+lon ~~d agreement :jl IIIII V \.r 1 ~ I ·W \r l I 1 \.o ~ I VI I ~ .l r_.VII-.l \J V 1 I U.ll I 

rules of the given language. One can design a grammar where both the 

construCtion and the agreement r-ules are applied in para.llel. One can 

also . design a grammar where construction and agreement rules .::re 

applied in sequential order. The second kind of grammar turns out to 

be simpler for implementation. In this t':)pe ·of gra.mmar the 

construction grammar is normally referred to as syntax grammar and the 

agreement grammar is ;eferred to as morphology grammar (for performing 

morphological analysis). As pointed out in chapter 2 the second type 

of grammar needs lesser number of rules and lesser entries in the 



lex icon than the f irsi type of gramm.:lr. The grammar adopted in this 

work is of second type. It has separate syntax analysis phase and 

separate morphological analysis phase. 
-··- ·-· 

A natural. language sentence is a meaningful unit, an entity. in 

principle indivisible and complete in itself. Therefore, at least in 

principle, it should be possible to bring out the meaning of the 

sentence while checking its structure, i.e. syntax analysis and 

semantic ::.nah 1"l'co =>r<> .-lone l'n par-a 1lel ~ .. n-1-ax :o.r.::.}ll"l'" anrl <'en'antic V.IJ ,,~ ~ U. \.: U I I J. 1 -...l"jiiV U.ltU. :7W \) U .,;. ,J II & 

analysis, however, for the sake of simplicity and ease are done in 

separate phases which operate almost in a sequential manner. The 

semantic analyzer takes its input from the syntai analyzer. In the 

present work the syntax analyzer and the semantic analyzer are 

indenendon.f. lnn1'cal U"l'+s Jll ~ II WI ._. IU:j II V a 

Lexicon is designed basically as a data structure. Each entry 

in a loxl'c·on h:O.<' a I. ,.._d l.ti+h ltC"· I +:.,...1-'.-. =-nd ("·Qf'n:::llntl'r-
1 I 1C · I '..!v W01 Wl v l 1 ·<> synv\.1\..- • .. l•. U. ..•.•• ·..>'-'1111.1 \..- attributes. 

Lexicon can sometimes be suppoded by .c.a -s-=-: of procedures. Developing 

a lexicon in itself is a major task. Preparing a lexicon may take 

seueral man-years. In our work the function of lexicon is substituted 

by manual operations. Brith the syntax and semantic phases depend 

heavily on lexicon for their fuctions. The schematic diagram of the 

Hindi sentence analyier which has been adopted in the present work is 

g1ven in figure below. 
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The subsequtnJ sections of this chapter describe the grammar 

and methodology us~-1n each phase of the sentence analyzer. 

3.1 SYNTAX ANALYZER 

The syntax anal~zer, as already pointed out, has two phases; 

the parser and the morphological analyzer. The parser checks the type 

~r.l"i 
UIIU the order ·of .~nn ... t I.+ ue"+... ; n , ... e"t.,,..r . ., . a ,., ; ''e" + "Pe r.t =-- •_..v W '..· 11\t,:· Ill '..1.,:. II ,_·III,.·Wt !I :j•Y II \t"'jJ Ul V. 

constituent may have various valid forms (refer to chapter 2). For 

example, ~, and C1¢. are three valid forms of 

constituent type noun. The morphological analyzer c~ecks the validity 

of the form ofthe g1ven constituent type. We have design~d separate 



grammar for parser and morphological analyzer. 

3.1.1 Parser 

The syntax of a language can be defined by a s~t of rules 

called production rules or rewrite rules. There may exist more than 

one set of production rules_, i.e. more than one grammar forma.! ism may 

describe the given language, that is to say_, there does not always 

exist a unique grammar f"or a given language. For analysing Hindi 

sentence the grammar which we have adopted is descr-ibed . by the 

following rules : 

<sentence> ::==<adverb>* <noun-phrase> <verb-phrase> 

<noun-phrase> : : == <modi fi_er > <noun-phrase) 

<noun-phrase)::== <noun : pronoun> 

' rl '~' \ \.mo .. 1. 1 er, 

(adjective) 

::==(adverb)* (adjective> 

::==(simple-adjective) 

<re la.i i•,~e-a.d,ject i ve> 

(noun> (prasarg) 

(relative-~djective) ::==(noun) (parsarg-ka) 

<verb-phrase> <noun-phrase>·* < \lerbs >: 

<simple-adjective> (v~~bs) 

r "'d"e"h '> 1 ,,, ... b .. ·'> \ '-'· Y I L.'! \ ·.;t::l ~.: 

< ver·bs > I I-- <Link-verb) : {main-verb) <main-verb) 

<help-verb) 

<main-verb) : :== <saral-dhatu> <samasik-dhatu> 

(complex-verb) 

J .. , 



(complex-verb> : :== < kriya-mcol> < kriya-kar> 

< k.r i ya-moo 1> . ·-- <.noun> 

Star symbo i. represents that the particular category 

(nonterminal) may occur zero or more times. 

The grammar rules stated above contain nonterminal symbols 

only. The terminal symbols for the grammar reside in ~he lexicon. The 

lexicon, as already stated, is hand implemented, that is to say the 

system requests ·the user to feed the terminal symbols, whenever 

needed. For- .:. !"11 ... ::."+nm:.to.-1 <'ll<'+e"' +1-.o l,e·.x.·,icn",,, U. 1 1.All"j 'J.U\:'V UU. \..•U V"jWV Ill 1.-11:~ ._ however must be 

available on line. 

3.1.2 Morphological Analyzer 

The function of the morphological analyzer"is to provide the 

root form and attributes of e. gh-'en word. e.g., the word ~ 

its attributes plural, masculine and ··oct 1.L10rd ~. _The-

morphological analyzer also provides the word form if the root of the 

word a.nd its a.ttributes are given. It also provides the list- of 

attributes +ha+ hcl.-1 ......... ,d ·~·r::. ,.,; .. .,,.. rnn+ l.lnl"'d :o•··d +·or· +he rolllQn 
'..-11 \r II'.L\.11 ~·-'•.J 1'-' U, ~J.YC:it '-'\..'\.· \1.''..'1 U.ll ' '.·I WJ.'or"W ~ ~ ..J 

final word form of the root word. The attributes of the word are 

no"'m"ll" r·ef"'"re.-1 +.-. :0<' n>r.rphol"g'""'l ::.1-fr.il-... +ec-1 '-!. 'j ~I U VU U...:- IIi'-' •I i_i i;.,•..li \.J.\.·1.·i .i.lt..'UV ._;., 

In the present work, the morphological analyzer is modular 1n 

the sense that there are separate modules for noun, pronoun, 

.adjective, adverb, verb and helping verb. The structure of each type 



of module is described in the following subsections. 

3.1.2.1 Morphology of Noun 

lhe root morpheme of fhe -noun changes i {s fo-rm depending on the 

number, gender and case. In this module the data structure used is : 

[transformed word, rootword, case, number, gender]. 

3.1.2.2 Morphology of Pronoun 

The transformation of pronoun depends on number, gender, person 

and case. The data structure used in this module is : 

[transformed word, rootword, case, number, gender .• person, subcatl. 

Where subcat denotes the sub-category to which the pronoun 

b<>._.lnlnlg.:: to c. 9 :us has the. "l'h-.--,t' eg""4 demnr!s+ "at~ 1Ve ""onnlor. - ..,. 1 ~- 1 .. 1 
4 '< t I I i'-· W ;.U;J ..... \.,t · '-'1 - • lUI VI ,. 1 f-'1 IUUII • 

'j 1 ') 3 11 h 1 I f A'"' . t . I ...;, .L.L, Ofp 0 Ogy__c ... JeC 1ve 

The morphology cf adjective depends on numbef and gender only. 

The d~{a structure used for this module is : 

[trtnsformed word, rootword, number, gender]. 

3.1.2.4 Morphology of Uerb 

T~-,e ffiL"r-nh.-. 1 1"\NI I .-.+ I ·erb rl .. .-.ond<"· .-, .... "0 ir-e t en<;:·P. mood ,..,1 I!J"',IIb.o_.r_. li II :11 p..1tJU .l'-'::,f"j '-'I 'r' · l..t'-·~''-·11 ._:. \.ill V !'I..··! · •tJ ..... ._., f wt 

gender and person. The data structure used for this module is: 

[ tr a nsf or med uJord, rootwn.r-tl, \.'O 1 ce, mood, t~nse, number, gender, 



person]. 

3. 2 SEl'lANT l C PARSER 

In the present work the semantic parser analyzes the sentenc~ 

upto Ka.arak (c:as:e) level. It does net .:.na.l9:e the s:entence upto its 

deep semantic level. 

In Hindi, kaaraks are determined mainly by p~rsarg associated 

with nominals in a sentence. A parsarg, however, may determine more 

than one kaarak and a kaarak may be determined by more than one 

parsarg. The following conditions must be satisfied for proper kaarak 

ar' c!- l !I <;:· ; <:· • 
I 'j,_ J. ·-· • 

1. Every nominal 1n the sentence must satisfy a kaarak 

restriction. 

2. A nominal 1n the sentence can satisfy only one kaarak 

restriction. 

3. All the obligatory kaarakrestrict.L···s of the verb in __ -t-he-

sentence must be satisfied. 

1 • + ' J1Sp I ... e Of the above kaarak restrictions, more than one 

1r.+c.r·n"e+::.+1,..,,.., .-.!:.,..;,,c.·· "'e"·+ence ::.r-e ,.,,..,~.,..ihlo Th1<-- ::.rr.I-.I'g,;~,, c::.r, Ic-e 
.llf'.·\.·lf-'1 l.·U.I,;.&'..'I! '.Jl '-'· :j!Y'-·ll .,;. II·. II '-'.1 · t-''-'...:·..:.·J.\..'4\.,.·• 111.&~ '-\IJt.,; U.&":- ·'-J.II U 

removed only using contextual information. This is not in the scope of 

the present work. 

The semantic parser takes as its input, the output of the 

syntax parser. The output of the semantic parser is a kaarak 

assignment list with the verb and modality. 

-, .. 
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CHAPTER 4 

I NPLE!1ENTAT I ON 

The programming language Turbo Prolog has been chosen as the 

vehicle for the implementation. As pointed out earlier, Hindi sentene 

can be analr:Jzed using DCG, which is directly supported by Turbo 

Prolog. Prolog has the a.dva.tages of backtracking, automatic r·eductior 

and pattern matching, which are very useful in Natural language 

processing applications. Modular programming facility provided by 

Prolog is also adopted here. This facility helps in writing several 

small modules instead of writing a big module which becomes very 

cumbersome in editing and error corrections. To link different modules 

they are proJeeted in a single project file, named with extension PRJ. 

The name of th~ project fil~ is included in all the modules- so that 

they can share a single symbol table to reduce the size of code arry 

to make compilation successful. Otherwise it is not possible to 

compile ·:1 large program which exceeds the a•vailable code arra1:l size of" 

List processing is widely used In imple~entation of parser for-

the grammar described in chapter 2. In implementation of morphological 

analyzer, string hand~ing is used widely. There should be some way to 

break the whole string into words, so that the 2yntactic category of 

each word can be determined and then they can be grouped together to 

determine further syntactic categories. This must be done before the 

text is inputted to syntax analyzer. This process of tokenizing a 

string is sometimes called lexical analysis. 

,, 



. . 

Our implementation is comprised of following modules. 

1. Module handling the character strings. 

2. Module handling the syntax 

3. Module handling the morphology 

4. Module handling the semantics 

4.1 MODULE HANDLING THE CHARACTER STRINGS 

The module named "strtolt.pro" converts a string into list. It 

reads a character at a time and inserts it into a list of characters. 

It keeps on reading characters and inserting them into the list 

until a space character or a punctuation character is encountered. 

This function is performed by a predicate 

restt.Jord(cha~r, char, list). 

A~ ~"0n ~~ +hQ ~"~~e ~r· anu punc+u~tl'o~ ~har~c+or ~om1e~ 1't ~ ·.;UJ I •_;,.,;. •.·If'-· WtJU.'-" 'to.' ~ V '-I. II .... I U. I,·•_. 'w -... J • 

converts the list of-characters into a string or t~.rord. This isaone b':l 

~ n~edl·~~+e ~,amed U pt I ;...uv 61 II 

"~ct~t·l1'~+ -l1a~~tr 1 l1'-t ~tr) .... r; .... ~,o_'--1 , v \ .::. ._. w .· J 

When a word is read it is inserted into a list of strings as 

its head. Then the predicate 

restsent. ( cha.r, d.r, l i st) 

reads the rest of the sentence following th~ same process as described 

to read a word. This process of reading a word continues until the 

value of character read is carriage return (enter key). But the 

character 

·- character~···~·A lis-t· of terminating"' cha'racters is defined"· by lhe ····· ..... 

1.1 



predicate named 

where Lis a list of terminating characters 

L = [ '' ' ' I' ' ' '? '] 1 1 • ! r 1 

The output or the list-of string is then passed to the parser 

as its inout. This module can read its input either directly from the 

keyboard or from a file. 

4. 2 MODULE HANDLING THE S'lNTA>: 

TLil·~ m~~ul~ ;~ ~ ~urlt~·,- at'a1''70r t~~ ~ ~l'mplo HI'ndl' dec-larati'••e 1r: ..:- IH~ • ..'U J.'..· .1..:- 'IJ, ~-J-1 U., , I &~L.'-' I i.,.IJ \,;;. ,;. I ..... I V 

sentence. All other modules are being accessed at different- levels 

from this module. List proessing is particularly, used widely in this 

module. List generaated by previous module also contains punctuation 

,-.h~.--~r-fer-:~; ::.,-. ;f"' elomc.n-1-" T" ,.,l,.loto al} ,.,"11L~f .. :.fl'"n r-hara"terS trom 
'-'11'-ttV.'-·\o·f"" u,:. ~\.o,;· •j\..·llil_.,l\t·~• 1\,i '-''-·lC..· \..- J. ~UI·\.·UU.I.· \.1 WI ._, . 1 II 

the Jist~ procedure is re4uired·:-"So the predicate named 

d"' 1 ,f e pur .. --h r 1 ; c--t .-.c- •.• 1 1• ,.+) 
C:!·...rV·- i~:!I;.J.J.·_,.··flii_.\L'i ~11 

·. +~, · r· + · .,... +I 1 • + + · · t t · k perform • .IlS ,unc ... lOn. ;hen ,_.,·;e neWJJS, COti,.:tlning_nc: puc Ua IOn ffi.3.r S 

is passed to the analyzer. The analyzer takes a word at a· time from 

-the list to determine its syntactic category and other informations 

To do this function a predicate 

first!list,str,restlist) 

1s written, ~hich takes the first element of list for analysis and 

generates a list of remaining elements for further analysis. This 

module is our main module. The tree structure is ~enerated wit~ the 

48 
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T~-. ~ t h • .~ l · " · ' t " Th t t t f .. e marne o. . .. Is mouu e IS pro.Jec ... pre .e ree s .rue ure or a. 

simple declarative Hindi sentence 

IS given as . 

sentence 
I _____ I ______ _ 

modality 
I ___ I __ 

num gen per tense 
.. I 

I 

m t pres 

sentence3 

noun_ph3 

modf1 nriU" r·h 1 IIU 11-tJI "-

1 
I 

I 
I 

verb_ph3 

noun_par 

adj1 noun noun_ph1 verb_ph1 
I 

__ I_ 

I 
j 

noun pars 
·' I. 

noun 
verbs 

pars ___ : __ 
I I I 
I I I 

;:a s_dhatu he lp1.!1 

~ linh; 
. -- -- I 

I 

t 

The representation of this tree structure in Prolog 

sentence (modality(num(s), gen(m), pers(t), tense(pres)), sentence3( 

(noun_ph3 (modf1 (ad.j 1 (noun (;m:::r) .• pars ('f1))). noun_ph!( noun(~))), 

'·.-'erb:....ph! ( noun_par (noun_ph1 (noun(~), pars (cit)), 'Jer·b_ph1( verbs 

(s_dha.t.u(~), he lpv1 ( 1 inkv(e))))))). 

49 
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r .::.3 MODULE HANDLING THE MORPHOLOGY 

String manipulation is used very widely in this module to 

perform the morphological analysis. This string handling is done with 

--- -the he Jverf-pro l ag-iw i 1 t in- pred ica:te 

~oncat(~+ri'ng1 ~•r1'~"? ~•r·I'nn3l 1.1 II W'lt . fo..)._. 11:j'-f·~'• ~ i• 

Tk 'c-: ., d; l, ; . a"C"~·" rt f··r· "' ·H·, r. ···.:· h' !. -,;~L n.o U11.., .s ,_ .c:;,,_,e.... Out ... e Fa' ..,er, w lC•t passes a word 

or morpheme as an input to it. This module determines the root li.t_prd 

and the morphological attributes of the input word. Lexicon is 

accessed from this module to determine whether the word belongs to 

Hindi. If the word is free morpheme the lexicon is directly a.ccessed 

without performing any morphological analysis. The morpliologicul 

attributes of the free morpheme are determined directly from the 

lexicon. 

Morpholoical analysis is implemented in four different module~. 

These modules differ in their attributes. They are as follows~ I 

i 

Mod~le to handle the morphology of noun 

The name. of this rnodtJ!e is "morpnoun.pro". The predicate used 

to perform the function of this mc:dule- (i.e. the morphological· 

analysis of the noun) is 

morp_noun(string, string, string, num, gen,case), 

where num, gen and case are of·type reference string. 

4.3.2 Module to handle the morphology of pronoun 

Tl- .(: t I ' d 1 ' " .. Th ' I I ne name o, . 11 s mo u e 1 s morppron. pro . 11 s rnoau e differs 

............ ·r·'l 



from the previous module that it determines the person of a pronoun. 

In cur imp 1 ementat.i on pronouns are not stor-ed in J ex iccn, i . e. it does 

___ nQi ~c_ces_s __ tbe lexicc~rL._The_ predicate use_d _in this module is 

morp_pronoun(string, string, string, num, gen, case, pers), 

vJbere pers is also a. reference string a.s num, gen a.nd ca.se. 

4.3.3 Module to handle the morphology of adjective 

The name of this module is "morpadjt.pro". This module only 

determines the number and gender. The predicate in this module IS 

morp_adjt(string, string, string, num, gen). 

4.3.4 Module to handle the morphology of verb 

Tl .c H 
0 d I 0 

.. b .. Th d 0 t d , 1e name o. ~.11s me u e 1s mcrpver .pro . , e pre :ca e use 

1n this module is 

morp_verb(string, string, string, vo1ce, mood, num, gen, pers, 

tense, particp-i-e), 

where tense is also a reference str-ing as num gen. But others are 

0 ' t 0 simpie s .rings~ 

4.4 MODULE HANDLING THE SEMANTICS 

The module named "case.pro" consists of a case a.nalyzer. It 

;..-.~es""·es 1't•· ·.-. ,,+ t.-.• -.- • th ,.. '"t ·. ·, d •'"' f" .-.-J ~"'" "" "\ I+ ·-·h L u~..-L . ,;. . ,.; l .,p~n- 'um ... e .:- 1:;"1 a,< n.o td~- ... a., a 1:;1..:. ..... •I-'' 0 I. ,. 'wl ecr,S 

all the nounphrases and their associated parsargs to determine their 

cases. It gives as output a case list with modality. 

In addition to a.ll t.hese modul-es, there are some IIIOf'.e progr·ams . 

. S'1 



A program named "modal ity.pro" performs the agreement between the 

number, gender,- person and tens:e of different. consti tuenh. The f i 1 e 

named "qlodoman.",_•ro" defines a qlobal domain which included in a 
~ ~ 

f i !e 

n-.,ed " I p-·ed n.,,." "T'-.,·-. nl.-t"·.~d p"n" t'·l·J~ ;- 1·!~~1,,.-lecl 1'r-1 .:..Jj oilul g,O r .• ,_., U • ,f,.~ :::J'Vt-'' c: , ,, L ,c; ,::; oL•uu lo v. the 

modules because it defines the global predicate. 

5'2 



.. C.4APTER 5 

CONCLUSION 

The present work is a very modest attempt in enalysis of ~imple 

compound sentences have not been considered. This is primarily due to 

the limitation of time. The results of the ana.lyds of Hir:di sentences 

1s illustrated with the help of examples shown in Appendix B. The 

work, ho!tJever, c.3.n be very ead!y extended .:-,s the design of the 

anal9zer is based on modular a.pproach. To extend the work. the 

extension of the grammar given in the present work is required. The 

lexicon has been manually implemented here. It can be automated and 

provided online. De•.Jeloping a lexicon itself is a. big task. Processing 

of a natural language is a complex task and every work done in this 

field will always require further extension. This must continue. 



**********-******** APPENDIX A ************' 
:.-:**************** PROJECT. PRO MODULE *********** 
:~ ************* Program for ana 1 ys ing a HIND I sentence ************** :~ 

' t "h' d ... prDJ\C ln I 
' 1 d .. 1 '1 " 1nclu· e gloprec&.pro 
inc Lide "lex icon1. pro" 
include "case1.pr·o" 
pr-ed1cates 

check_sent(sentence) 
check_sentl(sentence,ltl 
noun_phrase(npnode,!t,lt,!t,num,gen,pers) 
verb_phrase(vpnode,lt,lt,lt,tens,num, 

· gen. per~·:' 
p_noun(tnode,lt,lt,lt,num,gen,pers) 
pars_ne(tnode,lt,lt,lt) 
modif(mdnode,lt,lt,lt,num,gen) 
adverbp(advnode,lt,lt,lt) 
adverb(advnode,lt,lt,lt,ltZ,lt2,lt,lt,ltl 
adject(adjnode,lt,lt,lt,num,gen) 
~ ~diltnodP 1+ 1+ 1t ~Uml nen) .;_u \)\ ·tJ -·.fi\.•.fi\o.'.& Jll lll:j . 

r_adj(tnode,lt,lt;lt,num,gen) 
pars_n(tnode,lt,lt,lt,num,gen) 
\ ror·hs ( "n"d" 1 t 1+ 1 t +en"' "Um non '"'r"' I """' tJ \VI._, ._., .t 1 '"'' 1 v ,,.,,, Ill/~'-· IJtJI..t w; 

main_verb(vnode,lt,lt, lt,tens,num,gen .. pers) 
1 ink_r...'erb(tnode, lt, H,lt,tens,num,gen .. pers) 
mainvb(vnode,lt,lt,lt,tens,num,gen,pers) 
saral_dhatufvnode .. lt,lt,lt,tens,num,gen,persl 
samasik(vnode,lt,lt,lt,tens,num,gen,persl 
complexv(vnode,lt .. lt,lt .. tens,num,gen,pers) 
pre_verb(tnode,lt,lt .. ltl 
verb_kar(tnode,lt,lt,ltl 
I .. ' '(+ d lt lt "t) r.rl!jang! c-110 e,l, ,1., 

m"cla 1 """ f tnode H 1 t 1 t -1- "'n"' '"·urn gen per·~· "urn 1 
'-' J_\.!UA·. · • .,J.V.t1 .'4 1\:\..· ~~·Jii 11 · 1,r · ~-.f!!' .: 

he 1 p_verb·( 'Jnode .• It, lt, lt, tens, num, gen, pers) 
pars_v(tnode,lt .. lt,lt~num,gen) 
noun_phr·a.seHnpnode, lt .. lt..lt.num,~jen.perd 
noun_ph_tyl(npnode_.lt,lt,lt,num,gen,pers) 
::.rl,, ~.-1; ( ~.1,.,1 nrla 1 t 1 + 1 + ro~rrfi nor.·., 
'-t'..J·.,.·_.._,_._i,_J\U.\.11 U'..:l'-·11 ·.rl' .. ·fl\;fiiUIII!:j'.,..lll 

rl'~phen(t,n) 
chk_k.:or ( t) 
chk_kri(t) 
dQl~\e_punch(Jt,lt) 

:-:u.w i te_sent 1 U 
~write_tree sentence) 
rr•r•r-" 



more_n 
re_ try 
rea.d_gn (c. c) 
go 

___ g_o:U ______ _ 
go. 

go:-

go:-

~he~~ ~on'l~l I r·l nJ !..·J 1\..·'-·r··._·.:·'-·tJ'.· ·, ._, __ .! . 1 ll! !I -' 

l.Ltrite("SYNTA\ ANAUSIS OF THIS":,, 
'.L'rite("SENTENCE IS AS FOLLCJl;lS :"),nl, 
wr·· it e ( S) , n ! , n 1 , 
'il.·r·ite ,,...P"'(''' nl nl .. ·.•JJj ' ~· ._ '··· ~.-1-· . ._.,, i .1. ·'. ; ' 

semant.(S,Sem), 
tttrite("CASE ANALYSIS iS AS FOLLOt~S :"),rd. 
write(Sem),n],nl, 
write("[!(! U \•.lAtH TO Ar"·lALYZE"), 
write(" MORE SENTENCES ANS(ylnl?"),nJ, 
read_a.gain, n 1, 
go,!. 
%write_tree(Sl,!. 

'.Lit' i t.e ("SENTENCE 1 S NOT COF:RECT"), n I 1 n l 1 

proper_n, 
t1w· it e ("DO U ~~ANT i 0 At·JALYZE") , 
t~rite(" !''lORE SENTENCE At1S(yl.n!?"i,nl,nl, 
read_a.'j-3-in, 
go.!. 

%************Sentence inoutting starts from here ************ % 
check._sent(S):-

•.~.trite("STARi INPUTTING A SE!HENCE :")In!, 
,...er--rol ~ .-.r .. + {f ·1 "i r. l r· 1 ,._.au_.~.,,...,.J ...... L... ... ,;;;., i.L,I 

delete_punch(L1,L;, 
check_sent1(S.L). 
~-:v.wite senUL;. 

\************Sentence checking starts fro~ here ************* % 
,-.hci·!.- -:"·Qri+ 1 {,. I '! •-
'-'''--·:...·r-.._,; . ._.,, ... .J. \'-'.' '-··· • 

adverb (S1,L1,L2,L), 
append LL L2, U, 



--

noun_phrase(S2,L3,L4,L2,N,G,P), 
d rl~ 1 4l7 ' appen , .3,._ , .. .J, 

verb_phrase(S3,L4,[J,L4,T,H1,G1~P1l, 

xN1 = N,G1 = G,P1 = P. 
match_n (N, N1), 

t 1- .. ,~ ~-1' rna .c.J_g!..:~,'cr ,,, 
+ h 'F•Pi' ma,.c,_pt ,, J, 

S11 = mod(numb(N),gend(G),persniPl, 
tense(T)), 

S = sentence(S11.sentHSLS2.S3)), \. 

check_sent1(S,L):
noun_phrase(S1,L1,L2,L,N,G,P), 
a.ppend (L1, L2, U, 

1.. I . ·c:--; I'') r1 L.-, ..- t11 r·1 P1·· verL•_pira.set,.:..t-•~L•L~, .:.., 1,1 ,b, ,1, 

: .. :write("\n t··J=",N," G=",G," P=",P).n!, 
.,. .~·t '"ld1-" N1 .. -~1-" C1 "P1-" P1' 1 /. UJ, 1 ... e l I l.J.- , ; , , b ... - , -J .1. , - , .... , n , 
match_n (N, N1), 
match_g (G, G1), 
rr.d-+l"'h n r'p• P11 
111 • .,,,.,,r '-t-' \ 1 1 ~- .r 

S11 = mod(numb(NJ,gend(G),persn(Pl, 
tense(T)), 

S = sentence(S11,sent3(S1,S2)), !. 

!* check_sent1(S,L):-
noun_phrase(S1,L1,L2,L,N,G,Pl, 
append (LL L2, U, 
ad•.1erbp (S2, LJ, L 4,L2), !.ilr i te ("\r. dor:e"), n l, 
append(L3,L4,L2), 
verb_phrase(S3,L4,[J,L4,1,N1,G1,P1l, 
t•.wit.e(HL" ",N," ",GL" ",G." ",P1," "_,Pl.nl_, 
match_n(N_.H1), 
m.:1tch_g ( G, G1), 
match_p (P_, P1) _. 
S11 = mod(nurnb\tD,g.end(G),persrdP), 

tense n:l) ·' 
S = sent.ence(S1Lsent2(SL'3.2.S3)), \ . 

. :t:t.t.t:t.:t~:t~::t-::t:t:t Check ir.g for noun phrase start~ from here t;t-::f. 
noun_phrase(S,L1,L2,L,N,G,Pl:-

modif(S1,L11,L3,L,N1,G1), 
r-·~··r· .... ~.,.., ... "!~? I 71 I-~· I? t~ r.: P) 
: IWU l_t.1 111 1..!...:·1..· \ o.J~ 1 '-'-'- J '-._ J '-'-'1! 1/ '-.IJ 1 / .P 

'I"'+ ,-.1-. .., ( (.: Cl '! 
!1'~'.·'-·ll_::j\Uf\.'l .'f 

match_n Ui, tU), 
append(L11.L22,L1), 
c:· - "'lil'r ,.,i· '?fC"l c·:~,) 
...... - ll- -..l!_t-'1 !._• ... .J ' .... ~;;_:. 

noun_phrase(S,L1,L2,L,N,G,P):-



p_noun(S1,L11,L3,L,N,G,P), 
pars_ne (S2, L2Z,L2 .• L3), 
append(L11,L22,L1), 
S = noun_ph2(S1,S2). 

noun_phrase(S,L1,L2,L,N,G,Pl:-
,- n ",- { <:;·1 I ~ l? I tJ 1: p) rl_,lOu,r\._. ,~...1, '-'L..' 1, .. ,..,,., 
S = noun_ph1fS1). 

~ **************** Checking for noun starts from here *************** % 
( ~ L1 L·~· I "-! ~ P·'' p_noun.-", , t.., ... ,il .• b,, ,~.-

f i r s t ( :<, L2, l ) , 
morp_noun(X,_,_,_,N,G,P), 
L1 = 0'], 
S = nounC~). 

% *************** Checking for pronoun starts from here ************* % 
•1 "O"n'" L1 I? L N c p)·-Jo.!_!. u ",_;'· ~~~~ !11/"-'1 ,. 

firsUX,L2.U, 
morp_pronoun(X,_,_,_,N,G,Pl, 
L1 = [XJ, 
S = pnoun(X). 

~*************Checking for.modifier of a noun or pronoun starts from her, 
modif(S,L1,L2,L,N,G):-

~dject(S1,L1,L2,L,N,G), 
S = modfHS1). 

modif(S,L1,LZ,L,N,G):
adverbp(S1,L11,L3,L), 
adject(S2,L22,LZ,L3,N,Gl, 
append(L11,l22,L1), 
S = modf2(S1,S2l. 

:~: ***ttJI:********* Checking for adverb phr_ase-sart.s from here *:********·**** 
adverbp(S,l1,L2;L):-

adverb(S,[J,l1,_,[],_,_,L2,Ll, 

'' j''k"t"t"t****"'*•J,...,•J, fh - f ' f - -d - b -t -t . •' h "'"'"'"'"'"'''"''"'"-·*·"'"' 'I ..... ··'············· · ······'·"·•·iii·~··" ~dtCr, Jng or ·:tn a vet s .ar· ,s trc:m t~er·e Jf· .• f..'f>of•·"·"''"·"'··"'·"·· 'f'.T· /, 

adverbCS,L1i,L1,L11,Lapi,Lap,L22,L2,L):
first.(X,L22,L), 
1 OV ('·-l U o-11rC. .h" 'j 
l'-" ...... \ •.. ,. a.._. . ., .... r._, ,_.t_,_,_,_/, 
append(L1i,[XJ,L11), 
append (La.p i, [ adv~ X)], Lap), 
adverb(S,L11,L1,_,Lap,_,_,L2,L22). 

-duP.r·bf~ L1i L1111 I ao I -r· L?? I.., L)'-~ r-· ···-'! i/ ,IL..~ ,fL._ . /L-':if-'1 '-~JL...i..J . 1 

not\ lap=[ J), 
L2 = L, 



LZZ _= L, 
L1 = Ui, 
L11 = Ui, 
S = advp(Lap). 

~ ************** Checking for adjective starts from here **************** % 
,J j ,-.i ( ·::' I 1 L? I ~j ().-aiJ"" e._. \.. , . ...) , ~-. , ._, ~-., ,1, ,J ... • 

. s_adj(Sl,Ll,LZ;L,N,GJ, 
S = ad.j (Sl). 

adject(S,L1~L2,L,N,G):-
:::.·"' "·=-1 L1 L"~ L t.l t', r_u.llJt.,j 1 1 ~~ 1111·-:i;! 

- ,J' "1::'1) :::_, = au,J L.) .• 
d. t'"I1 1 '")Lt1 G·· ·3. J e C · 1. J /1- 1 ._t_ 1 1 i 1 } • -

'~1 L11 L~ L l p_noun!.:, ·' ... , -J1 ,_,_,_., 

P- . -. 1 .o ·:::-:· 1 ·n L? 1 1 ~J r.: 1 a.r~_·'t'\·-1 i-/L-.i... .... / ~.'L..-'.PII!"·.•/,J 

append(L11,L22,L1), 
·s = adjli:SLS2). 

i·: *:li*::f::>lct-:U.:t:::kU:t.:t:t: Ch~cking for simple ad,jedive starts from here.************ 
s_adj(S,L1,L2,L,N,G):-

f irst (X, L2, U, 
. -. :::od • 1 v.. t·' r: ·. mo r f-' _ ..... J . , . , _, _, _, , 1, .... J, 

L1 = L::<J I 
S = ~-a.dj (X). 

~ *************** Checking for relational 
r_adj(S,L1,L2,L~N,Gl:-

P noun(Sl,ULLJ,L, 1 , )I - - - -
pars_n(S2,L21~L2,L3,N,G)~ 

append(L11~L21~L1)1 
,... d '(1::'1 ...... -., )=ra ,J • w1 1 :jL, • 

adjective starts from ~ere ******* 

: .. ; u:rt:u:=~;f****·*:H Checking for parsarg (pe;st position) starts here *****·**** 
pars_nCS,L1,L2,L,N,Gl:-

f irst<X.L2,U, 

L1=£XJ, 
S=par (X). 

%*****************Checking for verb phrase starts from here *************~ 
verb_phrase(S,L1,L2,L,T~Nt,G1,P1l:-

verbs(S1,L1,L21L,T,~1~G11P1l, 

S = verb_ph1(S1). 
"erb nh,..a-"ei\ I 1 I? I T ~J1 C! Pi!'-·.,· _f'-'111 ·j -, .... f'-..A..P'-'- ~J l.ff!.i.f\J fl /• 

_ ad'.'_adj(S1, 11,L3,L,N,G), 
verbs(S2.L2 ,L2,L3,T,N1,G1,P1l, 

·• " 

r 



match_g(G,G1), 
match_n W .• NU, 
append(L11,L22,L1), 
S = verb_ph2(S1,S2). 

verb_phrase(S,L1,LZ,L,T,N1,G1,P1l:-
n-ur· ;.,1-, hoii':-1 I H I ·1 I ) IU 1_,...~1_···'1 \-J ,~ll,._ . ._~_,'-1_!_!_,, 

,,,,..b .... hr:><··""(C::'! 111 I? 1·:: r tJ1 r:1 P1l 
· ... ·'-·! -~II U.j-~-·~JL-.:....L!L..'-li-._I.J 1!11 !"·J' .. , 

append(L11,L21,L1), 
S = verb_ph3(S1,S2). 

% *************** Checking for noun phrase as a constituent of verb phrase *~ 
- h+1'C'L11";·LNrPl'-nuun_p _,.y t.:::., ''-"'' , , ·.::., , • 

ncun_phrase1lS,L1,LZ,L,N,GjPl. 
noun_ph_ty1(S,Ll,L2,L,N,G,P):

noun_phrase(S,L1,L2,L,N,G,P>. 
noun_ph_tyl(~,L1,L2,L,N,G,P):

noun_phrase(S1,Lf1,L3,L,N,G,P>, 
pars_v(S2,L22,L2,L3,_,_), 
- ..l'L11 1 ,..,., L1' .:t.ppenu t ..... u..., J, 
S = noun_ph4(S1,S2). 

noun_phrasel(S,L1,L2,L,N,G,P):
p_noun(S1,L11,L3,L,N,G,P), 

,. II ...... 2 L?'1 L'i L'" ) P.:l.o S_v() 1 '-L! '-I .J!_J_!I 

append(L11,L2Z,L1), 
\~ h' 1 ~1 ..... ,..,, _ = noun_p tl.. .. ,.) ,":;L .• 

•; \I(·.J.o·Jt*'j(':!('·Y'i''j(':li''-*'.1/*''- rl-.o~l,!'r .. 'l tnF' <;:-imple adi<>c+iooP. Qf~ "=tdooerb ,~,-,me<- ilj'~+ hof-·or~o /. ·o··"l':·'f.·" ., .. ,.')\., .. ·o··'fl ·:f·· ·"fl. 'wiJ\..ol;n 11:;1 lVI -.·.&.I.. .J~· '.·J.V-· · '-· ·y wr._• . .,::. ,Jw-w\· ,__,,_. \.I 

adv_adj ( S, L1, LZ, L, N .• G):
s_adj(S1,L1,L2,L,N,G), 
' d'',(C'l' ..., = a JL ~· J. 

adv_adj(S,U,L2,L,N,G):
adverbp(S1,L11,L12,Ll, 

d . ·s,.., L.,,.., L·j ' 1., N ~· S_a J ( L1 LL1 '-1'- L, .. ,(:JJ 1 

append(L11,L22,L1 1, 

S - d . 's 1 C'? ., - a aJ \ . , ..)"" , _. 
ad v _ad ,j ( S. L 1. L2, L, _, _) : -

adverbo(S1,L1,L2,L), 
S = ,jd•,!p2 ( Sl). 

:; :t.:*********:'"**** Cheddng for verb star·h here **:'c**~-'ii:t.:t:t:::J<***:t. \ 
verbs!S,Ll,[J,L,T,N,G,Pl:-

help verb!S,U,[J,L,T,N,G,.P.J . 

.,.,r.l-.-1' 11 fl! T ~-J C P '-
_.-;_.; l..'~···.~!L-.i.JL..JJi....J 1,111!\.t.PI a 

ma.in_l.'erb(S,U, J.,L, T,N,G,P) .. 

---1 



verbs(S,Ll,(J,L,T,N,G,P>:-
m2in_·Jerb (S1,U1, L3, L _, N, G, P), 
help_verb(S2,L21,[liL3,T,N1,G1,P1l, 
match_n(N,Nl),xwrite("\n",N,N1), 

+I ,~ '-1) . 't "' "C -~1) ma.c~_glb,~ . 1 %Wri .e\ \n ,a,b~,, 

t 1.- 'P P1) . t ... " p Pt'· ma.crr_p\ ,, .. ,;.-:'-'JrJ..e{ \n .. , J, 

append(L11.L21,L1), 
S = ')erb(S1,S2). 

:,: t::·U***:~c**"****** Checking for main '-..'erb and compound ·.·erb star·h her ****; 
main_verb(S,L1,l2.L,T,N,G,P):-

mainvb(:.L1,L2,L,T,N,G,P). 

!* main_verb!S.Ll,L2,L,T,N,G,P>:-

:t/ --

mainvb(S1,L11,L3,L,T,N,G,p), 
-~·=-r-:::,1 .-lh"turc:; 111 L? 1·• r ~J c PI 
.,; '-tl ~_;, • _ '.l '.\ \ ....;;_ 1 ~~ .L' ;_ 1 L...•J f I 1 j I! '.A! I .-· J 

append(L11,L21,L1), 
S = conjuct(S1,S2l. 

• 'JV•J.•·.I.-·J,-jclc-"·.1.-·-' .... ,....* ..... * ..... rh ~L. f--. <'. I ,-' ,,- .l- ;:.t. -·--t~ h **"'*"""""'*****""'"'"-"• .< ................ ,. .... f\.,. . .:j( .... ,. .......... _. recrdng ut ._,Jmp e ffi·:1lt1 .~ru ~ .. a, --~- •. ere ....... -1'·-'1'-f' . . ..... "'. 

mainvb(S,L1,L2,L,T,M,G,P):-
saral_dhatu(S,L1,L2,L,T,N,G,P). 

mainvb(S,L1,L2,L,T,N,G,P):
samasik(S,L1,L2,L,T,N,G,P). 

mainvb(S,L1,L2,L,T,N,G,P>:
complexv(S,L1,L2,L,T,N,G,P). 

,_.. )k··:~c·-.··•,·,o,··.l<·.l<*·;i(·-"·.Vlll··•'"-'"'' tl-, ~~;' , f r> ,-.,-., ro 1 · · 11-"f·l.-t i • . , .. , .. , .. .- . .,. ...... ~ .... , .. \'i.,. .. , .. "r<-":·'~'· ·~-•leL ,Ir,g ur ,_ .. _.m,...,ex -.,c:, I.-

~ J-vurr: Ll L? L 1·-L-omp ~--- ._._;, , _, ,_,_,_,_, • 
pre_verb(S1,L11,L3,L), 
ver-b_kar ( S2, L21, L2, L3), 
append(L11,L21,L1), 
S = comlx(S1,S2). 

starts here **************** \ 

\**************Checking for KPJYAMOOL starts here~*************** % 
pre_verb(S,L1,L2,L):-

p_noun(S,L1,L2,L,_,_,_); 
d ' t , .~ 1 L 1 L." L ·. a Jec .t.:::: •. .., , :.., ,_,_J, 

S = prev(S1l; 
kr· i 9ang i CS,Ll, L2, L). 

verb_kar(S,L1,L2,L):-
fird C~.LZ,U, 



-
L1 = [;<J' 
S = kar (.'\). 

>; :>t<:::t;l¥:t:t:¥H*J~;*-:*;t:~' S.:~mas: ik •.Jerb IS checked here t.::t::;:.l::*·**·***:~::kll** :.~ 

samasik(S,L1,L2,L,T,N,G,P>:-
f i r s t ( ;<, L2 , L ) 1 

1- .- !. - .... { '-.:' t ... i .. 1 fl9f.Jflet. j., .. , ... , 

frontstr(M,X,Sl~S2), 
- . ,~.. ; .-. 1 T tJ ·~ p 1 murp_ t....ier Ll · J ... _, __ :• _, _, _, , ,,, ~,J_, , _ .. ·' 

cone at ( "-", 'SJ1 S2) 1 
,,- ,,., ·hl('·:o ~.j1 r1 Pi '; nl'_~rp_-,.-~.r~ ,.._:.,_;_,_, __ ,_,_, __ ,,,"", .. ) ,, ,_.r, 
match_•3 u;, G1 I., 
m.:1tch nULNl), 
,-t~~ r;(p• t:·j) fl,:1.,Lol_t)'. ,, ~:1 

L1 = [XJ, 

hyphen iS, 0):-
,-.,-n-.-t("-" C') ,_.~_!,;t-ct-\ , _ _,._i_ ..• 

hyphen ( S. N):
frontchar!S._,Sl), 
h1:;Jphen ( S1, til), 
N=~H+1. 

:,~ :=+::*.:t::/(t:t:J<l***l** Kd 9ang i is checked here ~.*:**:**)~:**:t.r.t:**** :.-: 
kri~angiCS,L1,L2,L):-

f i :··st ( ~x~-' LZ _, L), 
c.h~._l.o,r· i ( ~), 

L1 = [XJ, 
~- L- ..... ~,,-(\1'~ 
-· - f\1 ··;..:t._ ....... . 

f irs t (X, LZ, L) .1 

mn~n ·~rhfY TN r P ) 
111'-'' ,.._v .. u·~••!_.l_!_!_! I.Jii!~.li , _ _.., 

L1 = [:X], 

S = s dhatuC(! . 

.• :r.::t::+::t::r.::ft:t::t:Wlt~tt. Checkig for helping '/erb t:t.:¥K**-'Kt.:U')!<t::f:l<::tt:tt.:tt:t :·; 

help_verb(S,L1,L2,L!T,N,G,P):-
I ink_verb!Sl,L1,L2,L,T,N,G,PJ, 
S = help·.:1 1S1). 

· ~l-p~·erb (S, U .. L2,L T, tLG, P):-
modal .~,u.x(Sl_,Lli_,L3_,L, .N1_,G1,P1., ... , 



. I 1 . I. • .. .~, , .-.1 ' -~· I .-. ~ •J r p, lflt{_\,•erbt:).:..,LL ,~._t.._,_j,l,i1,.:~, .!, 

match_g (G1, G), 
match_n(N1,!'1), 
match_p(Pi,P), 

d .. L 11 L? 1 ' 1 • a.ppen \ , '- ,L~.!, 

S = helpv2(S1,S2). 

% *************** Checking for Modal aux verbs ****i************ % 
modal_aux(S,L1.L2.L,_,_,_,_,_):-

first(X,L2,L), 
1 ex C·!., "mo::o(_aux", _, _, _, _, _), 
xmorp_verb(X,_,_,_,_,T,N,G,P,_), 
L1 = L\J I 

·::: - r,,,-,.-1 ~ ...... ('-,() 
·..J - !i\..1 1-ol-'-i.'..J/\ \i• .··I 

.~.· *************** (_1,~,._Q:_~I,<_J.,",".·_·. +.' 1_1 ,~ 1 1'nl;n~ ·~~h ~i~ri~ hrP~a **************** .. , l I;!\ • •; .j · . .-,_.I U ._;. '-· 'wl '-· --· -·I ,_. /1 

1; ,L, ,.f.(·::· L1 [1 L T t-j c P'r•-
J. J.r,,. .. __ ·-:·e, • ...~ ... ..:.., ., .J' , ,, , ··-lJi .·• 

firstC{,[],L), 
-,.. 11..- , •-=- h ,· \' T ~J -~ n' mu. p_.,\_.,. ... r.., ....... _,_, ,.1,'-:J_pr}_. 

L1 = [;<], 
S = 1 ink_~!( X). 

x *************** Checking for parsarg (post position) starts here ********** 
pars_v(S,L1,L2,L,N,Gl:-

f irsUX,L2, U, 
member(Case,["lc","ab","dt.","ac"J), 
m "P n~~-~~nrv ra~Q ~ C\ ,r.o, -"'u' ""'' ;:1 ._,-.,, ._ .• -~-·-·r ,y_, .... _,, 

L1 = L\J' 
S = p~r(X). 

% *************** Checking for parsarg (post position) starts here ********** 
pars_ne(S,L1,L2,L):-

~ ' -+I\' i -~· I ) .Ir.:. .... d.,L-.:...1L-•.' 

member(Case,["ag","ac","dt"J), 
morp_parsarg(X,Case,_,_l, 
L1 = (X], 
S = pac (X). 

% **************** Kriyakars are checked here **************** X 
chk ka.rC~):-

. t ,... { '·...' r .. ~., .,~., .,~., .,~., 
f!leffi lef · .. !"·,' L cr.--~ 1 lc.t).!JI I 'r"' I ·'::>''II .. 

=hk kr i DO:-

··~, "~" .. ~., .,~, 
~I J ~H li _, '-t .' '-~C.. ! 

"~" "..,rl-,.n ".:..-.,.., ] .\ 
~~ . ...,, .. (>1.,1 / ~-11 .' ' 

b "' ["~' .. ;:.....,... "TT"""!T" mem •er 1, 1-., '-~''1..'-~ 1 '-'"'' , ..... .-;, , 

\ 



X*************** Punctuation marks from a list are deleted here***********~ 
delete_punch(L1,L2l:-

.-. I -.h J i <-+ il j ·j "1 pL.nc,,_"' •..:· ... -.L... ... .i..'_P 

l ast_l i d i L22), 
union(L11,L22,L3l, 
minus(L1,U,L2l. 

'* write_sent(Ll:-

*·/ 

con'·-...' l s (L_, A)·' 
_cpen.3.ppend ( ::s::outpu t., '' s:ent ence. d.= t..:~ ., ) _, 
~ritedevice(xoutput)l 
t_.Jr- it. e (A) , n 1, 
closefil~(xoutput). 

l.it--1 To 1-,....:::~{~-i •-
>,I,IJ ,l '•''-· :_,; W ._,; ·-· / I 

open append (xouiput 1 "s·enHree. dat") 1 

writedevice(xoutputl, 
t.tr i te ( S), n L 
closefile(xoutput). 

,-. .:.- -1 ; f\" t {I ·., ·-, ._.d_,_._.nr-' ............ . 
• t ~ 1 • U+ ' H' 

open~.rJr 1 ,et.xout.put., ,emp. 1np ) , 
writedevice(xoutput), 
readlnCO, 
IJ.tr i te (~<), 
uwite\13), 
closefile(xoutput), 
re.~d_input1 (L). 

read_input1(L):-
openread (xoutput, "temp. i np"), 
readde•.,~ ice ( :<.uutput), 
read_in(U, 
closefi!e(xoutput). 

fir·st.(~(,[J,[>~J):-!. 

first(X,L,(X:LJ). 

proper_n.-
•..;rite\"Did U •Jse a.ny PROPER NOUN"),-
,.w.;i-of.,;i ttQ<:· L:JN-=::(il/r,\1'/") nj ,-,] 
'·'·'I _J. '··*,..·'. if j•-·..:· tlil,_'\""J· 11~·, l"fl! /IIJ..f 

read_aga1n, 
more_::;.nl, 
'.c~rite("Tr':Jln'j ':JOUr ::entence a~la.ln"),nJ, 



re_ir•:~,nl,!. 

proper_n. 

mor·e_s:-

more_n:-

more_n. 

re_try:-

~.urite( .,Gi' .. )e pr~Jper noun.,),r;!, 
read !n (Noun), 
t.Jrite("Gender(m/f): "),nl, 
readchar ( Gn), 

. d (I"' .-. " rea _gn,~n,GenoJ, 
str_char(Gender,Gend), 
';en = Gender, 
a:sser-t.z ( l ex_n (Noun," noun"," proper", 

Ger'·' "s", "t")), 
sa'.•e (" 1 ex i ccn2. pro" ,.m!~base), 
more_n. 

turite("Have used more- than one "), 
urite("PROPER NOUNS in the sentence fin.s(y/n)~"),nl, 
read_again, 
more_s, .1. 

read_inputl(Ll), 
delete_punch(Ll,L), 
hIt -t1f~l) l c .. ec •... _sen ,::,, .... , n .• 

write ("SYNTA:< ANALYSIS OF THIS ")·, 
wr-ite f" SENTEHCE IS AS F OLL Ol~S : " ) , n !, 
wr i t e ( S ) 1 n 1 1 n 1 1 

semant ( S. Sem), 
!.!Jrite("CASE AI·IALYSIS IS AS FOLLOWS :"),nL 
write(Sem),nl,nl,~. 

re_try:-
u.trit.e("\n SENTENCE IS STILL NOT (i)RRECT")I !, 
tl!rite(" there is some other reasot\ for it" 
nl,nl. 

read_gn(Gn,Gend):-
member(Gn,[ '<-r', 'n'J), 
Gend= 'm '1 ! . 

d (·-· ( d'• rea _gn,bn,~en J.-

b '/"' ( '~' '-=r'J ·. mem er t, •.2n.o ! , ;;. .1 .• 

•;end= 'f ', ! . 
r-E>ad_gn ( Gn, Gend):-

member ( Gn, [ 'm' _, 'f '3) , 



X********* Strint to list converter********** 

project "hindi" 
include "glopredl.pro" 
pr-edicates 

clauses 

read!.lmt··d ( c, t, c i 
restsent\t.c, !t·, 
l ashJord ( t) 
~· in9le_cha.r ( t) 
in_t,Jord ( t) 
resttLtord(c, 1 :.c) 

1* read a sentence*1 

-d ' '"'1'')-l'•. rea' _ln'.LI' ,,.,.::; .. .'.-
r-eadchar(CJ 1 

readt~.1ord ( C1 H. C1), 
restsent(W,Cl,Ws). 

/*qiven a word and a character after it.read rest of the sentence.*' 
restsent(W._,[J):-

frcntchar(W,C3,_)1 
str_char(C,C3), 
l astu.tord I C) 1 

restsent(_IC.[W1:Ws]):
readword(C~W1~Ci), 

restsent(W1~C1~Wsl. 
1tread in a_single word ~iven an initial character and remembering what character Cf 

readword((,W,Cll:
str_char(CJ,(), 
sin9le_char(C3}, 
I. 
'I 

.-.1-,,,..1 ;"~ ,-.~--.,,. .. ,+.- 'it1 u··, 
:_- t 1•.Jl £ .i..: · •. -'-'I l '-ll ,; •.·I ·. L '.._•4 J f1 / f 

readchar(C1). 
r·ea.dt.Jord (. C ,\,!, C2):

-Hr_charfC3,C)~ 

i n_\.LiOrd i: C3), 
. ! 

r-eaddnr r Cl), 
restword(C1,Cs,C2), 



charlist_charstr([C:CsJ,W). 
readword(_IW,C2):-

readchar ( C 1) 1 

readword ((1, W1 C2). 
restword(C,[C:Csl~CZ):-

st.r _chadC31C), 
in_word(C3)1 

re.3.dchar ( C1) 1 

r~estu.,ord(C1 .Cs,C2). 
r-est'l'or-d ( C1 [],C). 

!*Punctuation characters*' 
s:ingle_char(():-

punch_l i st (L ), 
member ( C, u . 

• r1 r · 1 n _ li.lOr'"' t ,_. J • -
- b (\. ["~" ".-:.JT'' ....... ~. "f" "-;i<• n1em er ..• 1 ~ 1 ~ • , 1 , .. , 1 .... , 

"j. u ":--r-'' n-u u--~u u -u "~' .,.::..., u,.+..t ,·.;:,,"Q, .. :y.<-,.._,~, '"J' 
.,.s..., "·Air' u=+u ''~' "~" nLu "•'' u~r 

J-.. 1 t,...., I I !•f~·J 

.,_., .,;:;:;', "~· "'T'T"'' "r""T"'' "c::'' "=r'' "~' 
.: ! -~· ! -!!1 ! "I .f ~ I ._ 1 ~ ! t,.'f I 

":::sr'', "~', ":;r', .. e .. , "3"' .. ":s'', ··~·, "cr', 
"~' _, "tT', "~', "~', ";:f', "~', "o;;'', "a-'', 
"if', "P", "U", "~', "~', "cr'' 1 "U", "t;'' , 
"~' "7'' "N" "?I"'' "~' .,J£.::.., "" .. ~ .. 

--<:-'!!"2! I I I I I! 

u_u u~o "1" "?'' ''3" "4" u-:{''' u.X.u ,_, ,._,' ...... ! J 

"5" "C." u-,., "8" "Q" ''-")) ,o,t 1 1 _,,, ..• 

punch_l ist(U:-
L = ["_,",";",":","?","~",u.o,"l"]. 

last lisUU:-
L = [". "," !", "?", .. , .. J. 

L~stwc:r·d ((:):-
l ast_l i sUU, 

- member(C,U. 

convls(L,A):
con\.,.i!s1(L,A .• .,.,) . 

m~mhQ~tuo~~ fHe~al' 1) 
iii'-·H!~.'O...·I ... ,, .... """UI Ll u t_.J I I 

member(Head,[_:TJ):-
roember- (Head, T). 

append([J~L2,L2). 
~".-•"'ndi[V'I 11 I? f\''! 'J])'-'..ttJt-''-·1 \ .... t~J..J!~~I Ll I 1'-._1 . I 

append(L1,LZ,L3) . 
• -.h~r-1; "+ ,-.1,,.-.c.+•-· { r 1 .... ,, 
,_.,,._,_, J. .l ,;.. 1.·- • ... ·I; W.l ·-=· \·I \ 1o. .J ! 

rf-,Ar·)J'~t c·h,~r·~tr·([T'Ll ~l·-- ..... ·-· ·- . .: . .._. ... I -4J..J.· • 



charlirt_charstr!L,S1), 
frontchar(S,T,S1). 

str_charJist(u",[J). 
str_charlist!S,[T:L1J):

frontchar(S,T,S1l, 
str _Ghar J i d (Sl, L1 :1. 

' .. [, '··' v ·. un 1 on t 1, l-.., t~ ..'. 
union([X!RJ,Y,Z):-

b '" ~,, mem er 1 . ..'., r ... , 
I . ·' 
union (R, '{, 2). 

union([X:RJ,Y,[X:ZJ):-
un ion !R, Y~ n: 

!"n in us r [ J, _. [ ] ) . 
minus([Y:RJ,Y,[X:ZJ):

not (member (X, Y)), 
I 

minus([ 

'! 

minus(R,Y .• Z). 
:RL'r',:):
minus (R, Y,ZJ. 

,-.,-,,-, 11 1 "; ([I 1 TJ l\ n1 • _ 
·-·\.'J,·y·J.-_..1.\ L..l 1 n 1 D,. 

cone at (B, L, (), 
concat(C,u ",D), 
convlsHT,A,D). 

cont..d s1 ( ["!,A,A). 

concaten(V,Ur,Con,Sufix):
l: ound (1}), 

·: c·ncat (Us, Con, U), 
- concaUIJ:::,Sufix,l)rL!. 

concaten!V,Vr,Con,Sufix):
bound ( t)r), 
cc.ncat Ws, Sufi ;~: 1 Ur), 
corcat(Us,Con,Ul. 

·--1 ---;-· r·~a~ .. _o.g.::1 ~ ti.-

r eadchar (Char), 
b 'rh [' ' ·~· · 'J·. 1 mem er L ar, y , · · , · ~ J, .. 



:~:+;****** t10DULE TO CHECK **-****Hl.t::+::tl* 

;. ****** MORPHOLOGY OF NOUN *:*********** 
;~ ******* '!!·10RPNOUN. PRO" MODULE ******** 
project "hindi" 
include "g 1 opred 1. pro" 
include "1 ex i cun1. pro" 

morp_noun(U,VI_I_INm~Gn~Prs):-
1 <>v .-, fll "•-·ou•-," r..r:, ~Jm Pr"' 4 '- n _1 -.,.· 1 II I 1 / .... I 1 I I !1 .; ·· • 

I 

/, l::.flt.ttl:~* FORMATION OF fT~.ININE NOUNS lK::¥::+:1\::u-:t: 

; ... ; ****** To check noun:!: I ike "S:~$1" *****H'** 

- "II l' r- r "-" "f·" "t"' · mo:·p_noun\,.l;r~~un~·~ase, :::: , , , ;.-
b fl-. ["'t" "f;:r']) mem er , -..on, , . , , 

concat.en (tl, IJr, Con, "T''), 

1 It I " " .. " " " ' ex_nt . .r, noun._, m, s ,_.l, 
I '(' i" m" " " " " " h")) I mem,)er ( waSe 1 • nul 1 dC 1 gn 1 a._: '·' , , 

i: To check nouns I ike "~' ;t:U.*:U:"!f:H** 
I'll ll nA-t r " " "f" "t" I' morp_noun ... , .r, 1 -1· , •. _.a.se, s: , , .... -

t { 11 II "~' u4u) COnCa .en, v 1 vr 1 I ~ 1 I .r 1 

1 'II " " " "" " I .ex_n~vr, noun,_, m 1 s 1_ .. 1 

b 'f-. (" " " " "d4-" " b" " "J 't I mem er t _ase 1 nm , ac , " , a 1 gn .. , .• 

;~ t:H*** To check nouns like "~' ******** 
{ [ 1 II .,..,......,.., (' " " "f" "' "·. ' morp_noun.,..-, .... rl ~., ,_ase, s, , t ,!.-

·t·- II "~' .,...>.., \ concaten f. ) , .• r·, ~..., , $ .•, 

l c.· (() .... .,_ ... , ., =.-." \_ . ,_.x_n. ,·t 1 troun ,_, m , ~· ,_! 1 

b { c· "' [., ., u u .,dt •• " L., " ••., l I mem_er \ a.,e, nm 1 ac 1 . , au 1 gn L, .. 

:~ ****:;ot:::>k To ~heck noum 1 ike '\t:4J...,,-.:4J" *-*-***l:t::u:t:t: 
morp_noun (l)1 Ur,Con, _, "~" 1 "f"', "t"):-

!l'o bc.r { r· ·- [ .. :;;.. "cfit<' J '1 ... .,m ...... .,.,_.o,,, · ,, 1 .. .. , 

concatCUriCon,U), 
1 ( II " " " . " " " ' ' ex_n ... r, noun ,_, m, s ,_J,:. 

\ Hh:*** To check nouns 1 ike ";::rrfrr;:r' ********** 
... .,. ··I' tl r- "-" "f" "t"l' mo.p_.;oun\..;,,r,._ .. ..;n,_l :;;: , . , . ,.-

h i' r r "~. "f>ur• 1 ) rnem .... er ......... on, ... ' ~ , . . .J ~·, 

conc~t(Ur,Con,U), 
1 c.v "'(i 1 .... "..-~~-~~u-." "mH " " ·.i I 
J..._·t··-'''·v' f li'-''..411 1_1 ill 1 S: 1 _,, •• 

:.; ******** To check nouns 1 ike "ort' ********** r·· lJ .,--a,., .. u ".c·u "t")• morp_noun.'J,vr·, Mt ,_, s, , 1 ,.-



,_,_ L'Ulll'd.l-t:11\V!V1., """'' 1 K1 !1 

J (v " u '' " " ., .i I ex_n r, noun._, m 1 s 1_n•· 

/. ******** To check nouns like "cif4dl~" ******** 
morp _noun ( V, Vr, Con 1::_, "-s", "f", "t") :-

b. ( ~ r UA...-41-.. U A.....M<I H...-(+,, U rdit''] ' mem er . Lon,. :_{11"11 1 :,.i~tuu , 1-11 ·' 1. -', 

cone at ( Vr, Cr;n, I)), 
1~-~~n Wr 1 "r~ut}~~'--!_)(~-~ ~ ·~-· _)_, ! . 

/. ****** To check nouns 1 ike "Mt 1 ~· t.:U******** 
(() u "'+" c " " "f" "t"l. morp_noun. •I r, . 1 ase, s , , .. -

concat(Ur~"'v,U), 
1 {II " u " " " u I ex_n,vr, noun ,_, rn , s ,_,, 
rnember-fCase1f"nm", "ab", "ac'', 

"dt" " "]I I ' gn ,, .. 

:~ *********** DECLENSION OF NOUNS ***-****·* 
;.-: ******* To check nouns J ike "~' *·****** 

(II II- .,.::.., r " " "-!-")' morp_noun.,.,"r·1 '"ase,_, m,, ,.-
concaten W~l.)r, .,.::.., , "T"), 

I (!I " ., ., " " " ) ex_n, ... r, noun ,_1m, s ~--·' 

b (r ["dt" " " " b" " " ffi8m ef wdSe 1 · 1 ag 1 a 1 !JO 1 

"!c","vc","nm"l"ac"J)I!. 

1. ******* To check nouns I ike "F.' *·******* 
(IJ V "l"T'' C " " "t")' morp_noun 1 r, ,. 1 ase, _I m _, . -

concaten W, 1Jr 1 "\T'' 1 "31T''), 
1e~_n(Vr,"noun",_l"m"~"s"1_)1 

b cr· r .. dt" " .. ., h~~"' ., ., ffieffi er,wa~e/L 1 ag ! au I gn 1 

"1c", "vc", "nm" 1 "~:;::"]),!. 

%****-****To check nouns like "~3ff" ******** 
('l) 11- "rTo' c " .. "t"'. morp_noun 'r'Vf'.'J_ ...... , ase,_, m 1 J,-

t ' ll I I "ri-'' ".--.,;... ) conca enl-,vr, ,, ,..jl, ,, 
1 e,. iII " II " H .. .. u \1 .,,_n,vr, no ... n ,_, m , s ,_,·1 

l ( ~ ["dt" u .... ' .. ., u memoer. Lase, • , ag , ab , gn 1 

"l H " .. .. .. .. "-") I 
'C 1 'v'C 1 flffi 1 ac J 1 .> , , 

;~ *****:u·:t: To check nouns I ike "~' :t-::U:***** 
'I) II .,.:. ... , ( " " "t" I' morp_nounl-, .r-, 1 ase,_, m , , .-

t '1.) II .,.:. ... , "T 4
") conca en'. 1 ,-r, 1 , 

I (II " " " " " " ) .ex_n.vr, noun 1_1 m 1 s ,_,1 

b (r-- ("d+"" "" b"" " mem er -d~e, ~ , ag , a , gn , 
" 1 c", "vc", "nm" 1 "ac" J ) , ! . 

:< ******** To check nouns like ".:oi,?Rh:Ui" ******* 
l {(I lJ· ,-.r, ., ., ., u ••f., u.~,.u·i·-morp_OC.Un-...-, .r~··-~'n, nm 1 p 1 , ,_ ,. 

bound( 1.)) 1 ' 

member (Con, [ "fd'' 1 "fur' J) 1 



t 'U' •1 r "'t.") conca ent ,vm,~on, ., 
(IJ IJ .. ~.. " " "f" "t") I morp_noun m,r, ,,_,s, , . , .. 

;~ ****:·**** To check nouns like "COI.Efuui"(I.JICE VERSA) **U*** 
{II Ul r ... " ... " "f" "t")· morp_noun\ .... , r,_on, nm, p, , .... -

bound ( l)r), 
b (~ ["~' "~']" mem er 'Lon, l ~..II ! r ~-11 ) , 

'IJ II "~" " " "f· . ., "1-") . morp_nount ,m,.,.r·., 1 ·r:....' s , , -·~ __.,.. 
t .. IJ I' r "4u ) I cone a en~ , vm, ..,on, ' , .. 

:< ******** To check nouns ! ike "~" :t'*U**-*** 
f II II t " ;, " " "f" "t" ) • morp_noun\v,vr~~on, nm, p 1 , ,.-

member (Con, [ "f'tif'•, "f'ut'• J ) , 
concaten ( 1), 1}r· 1 Con 1 "'T") , 
l (II " " "f·" " " ) I ex_n vr, noun ,_, , s ,_,, .. 

;~ ******** To check nouns ! ike "~' *********** 
" (lllJ-~ """"".t""t")• mo.p_noun ., r·,•-on, nm, p, , 1 ~·-

member (Con, [ "d'', "ut'' J ) 1 

concat(Ur,Con,IJ), 
le (II " " "f" " " .l I x_n.vr, noun,_, 1 s ·'-~' .. 

~~ ******** To check nouns l ike "~' ******* 
morp _noun (1J, Ur, "it'," nm", "p", "f", "t"):-

t ( V ,.;,:.,, II' conca r, q ,.J, 
l ex_n Wr, "noun",_," f", '! s", _), 1 •• 

% ******** To check nouns like "~,~~~· *-****** 
'VII ~ .. " .. u "f" "t")' morp_noun'. , .. r,'~-on .• nm , p , , ... -

memb r ( r n [ "ri" . "ir' "~L .. J ) e \ ._.o , ... ' ' ' 
concat(Ur,Con,IJ), 
l (II .. .. "f" .. " ) I ex_n vr, noun .• _, , s ,_ .. , .. 

/: ****'.**** To check nouns like "~G;:•nii" ******* 
_ morp_rrcun ( 1.), Ur, "h.ll", Case, "p", "f", "t"):-

bound\l1), 

C + {I) v .. ~ ... ~ .. ). c •nca .• en, .• m, ' ~JI , ' , 

'II II "'t" """f." "t") morp_noun\--.. -m, -;~·, . ,_, s , , .. , 
- 1.. ( r [ "d+" " " " b" " " m~muer wase, • ! ag , a 1 gn 1 

"lc"J),!. 

; .. ; ***·***** To check nouns like "!i!G'M~Jr"(VICE IJER~:A) 
(II II "~" ( " " "f" "t"'' morp_noun ..... vr, 1 ~.At , .ase, p , , . ..'.-

bound ( lJr·), 
n-o,-,,.. •. , nn,,r,{llm 11~ ... "'+" " u H,L·U UfH) 
llt'JI t-' ii'-1 Uii\':ttll/'"'! p I I r s I l I '-· ,•'f 

r-r:r.~:+onlll lim "fnr• ·,-;-4..,.1 . . . 
\,• i..J I J \..· u. v..... J \ T' .. ·.,·HI' • .._..,, ' I l , 

m( ,.({'- Q ["rltu" ~.," ., u u mew re, ·---d.S'-. 1 u . 1 Cu .. : , grr , ·:9.9 , 



"lc")), !. 

~~ ******** To check nouns 1 ike "~' *-****H 
morp_nounW,IJr, "f'd",Case, "p", "f", "t"):-

• -. :> + c. \'{I llr "~.. "'fu l conL ...... _.n ,·'"'' t{.1t,, ,, 

1 , I'll ., " " " "-., \ ex_n . .r-, noun,_, m, ::· ,_t, 

i r r [.. ., "dt. .. " " .. b" ffie~08f,waSel aC ! r · 1 gn 1 d' 1 

U1 Ut \ I 

l c J}' : • 

;~ ******J* To check nouns I ike "~IQ~_n" ******* 
ill tJ .. ~. r «e " " r.· "t"'t · morp_noun .• ,.r, ~-",._.a~ .. , p ,\:len, ... -

. 'll .. ~. lJ' cone at t, .r, -!.~; , , J, 
' ~II n " .-. " n . iex._n' . ..,r. noun ,_,ben, s . l, 

I. ,.· .-. ["dt" .. t.." .. u .. .. mef!Der· .\_ase, .. , au , gn , ag , 
"1 c"J), ! . 

1. t:t:****** To check nouns l ike "~' ******* 
. - •• 11 • 1 .. ~. r- - " " ~- "t" · · morp_nuun~.,~r, ~~~ ,~ast, p ,ben, . J.-

c:oncaten ( t),'Jr, "m", "~"), 
1 (II " " r " " 'I Jex_n'-vr, noun ,_,.,en, s ,_,, 

b ,. .. -. ("dtn " L" " •• u ., mem er \. ·~-ase, . , aL' , gn , ag , 
"lc"J),!. 

;·: ****:*-*** To check nouns 1 ike "~,~· *·****** 
'ti v "4

'"" c. " " r "t.")· morp_nount.., r, ' ,~se, p ,.:Jen, ... -
• . I I ""1'"" II ' concat. f, vr, , ·,· J, 

,.,., .-.(llr· "nour·" ren "~·" ) ,,_.} .. _,.,\- ! 1 11 l_f 0 ·If -> /_,f 

t., (" (" " "] "]) I mem~..,er l_.ase, . ac , c , .• 

;~ ***-****;* To check nouns like "~' ******* 
r· r 1·11 I J ".::,. .. ., ( " " " " "t " 't • .uorp_.:oun.v,.r·,' ,..,ase, p, m1. ,.-

-. -. -t ( I I II ""1'"" "T" ) L.Onco .. en.v, ... r, , , ,, 

1 ( ll ,, •• .. " •• ,, l ex_n • .,-., noun ,_, m , s ,_n 
memher(Case, [ ... ~ .. c"," lc"]) 1!. 

:,; :n::~Jt.t:t.t To check nouns l ike "~' *-**·**** 
" .. !''I {I u 4-.Lu II""'. u " ., f'' '': u \ ' morp_.~oun .. \,.;r, ' ,._.asel p, _, t J.-

bound(l)), 
,-. "~ => + t' lin ,,.::,. .. ., II I ._.o,lL··-·. ~-.·lin, , , ..... /, 

ill II· ,; " "-''' .,~.,., mor-p_noun .. /m,vr,_,_, s 1,, ,. !1 

member(Case,["dt'', "ab'~, "ag", "qn", 
.,1~."]1.,!. 

"i:JfQ..-:1'" ·Jrt· ..... ,._.~ .. ;j:: 
·" II •"f"··.··f"-"""""··f'·, 

rnr • .-.p "C·"n{!l 11.-. u-=t.a..u f"';)~·c. "r;" "t" "t"~,._ 
Ill'-'' '-fl 'Uil \ 'o:' .I \:I ! ' ·' ·-·'-'.·.:·•-· 1 tJ ! I I · i • 

bound ( !)r-) 1 

- 'li II- . "-" "f'" "f"l morp_nuunl..-m,.t·, _ _,_, -~, , ..... , 
t 'I I .. .::,..... II' conca .. \ ~.m, 1 , ",1, 

b ( l'""- ~- C: [ "rl ~" .. - l .. .. ., " .. mem er a::._, .. H , aD , ag , gn , 
"l c"J), ! . 

X ******** To check noun 

~ ******** To check noun 



.~·: ******** To check nouns 1 ike "mjt" ******* 
( II U "=")~' ( " " " " "t") • morp_noun ., r .• "'~' , as.e, p , m , .• -

f 'II " ... ~. II ' cone a .l vr, (if:J~, ""J, 
1 (II " " " " " " ) ex_n vr, noun '-' m 1 s ,_ ... 
member(Case,["ac", "gn", "ab", 

"dt"I"Jc:"J), !. 

· % ***:''**·** To check nouns 1 ike "-~1l'bjr' ***·**** 
IJ lJ u-...... 1fo• C " " "f·.u "t" \ • morp_nourH .. , r, ..,~-s~', .ase, p, t 1 ,~.-

rn ,~-t fll IJI "-"J~' ,_.,, ~··~nLa .en,·, r, ... ~~~~ 1 .... , , 

l (II ., " "f" " " '1. ex_n . .r-, noun 1_, , s ,_J, 
b ··r [" " " ., .. " " b"J' 1 OJeffi efl ~aSe f aC 1 as I gn 1 a . ! , • 

;~ t;:u~:**** To check nouns 1 ike "f(Br-3.~" *J;:n:*** 
" V V u ...,.~.. r " " ,~ "t " ' · morp_noun, 1 r, ~-~~' , ..... ase~ p ,oen, . J,-

conca.t<Ur,"jt',V), · 
1 (v " " r " " ) ex_n r, noun /_,,.len, s I_ , 

member(Case,["~n","ab","ac","ag"J), !. 

-, t'V II u£.u u "., n "f" "t")• morp_nLun. ,.r, , nm, p, , ••• -
concat!l'r, "L" 1 V) 1 

l . {II " " "f" " " ' I ex_n ~r~ noun,_, , s 1_J1·· 

:.~ ****:*-"""* FOR GE\'!ERAL PURPOSE t10UNS :¥-:t:;::*-***** 
::; ******* to check nouns I ike "~,~· ******:;;* 

'lj lJ .. __,... c .... {"' "t")' morp_nount , .r1 "' , ase, s ,t,Jen~ .. -
concat(llr, "~'~V), 
lex_n(Vr,"noun"I_,Gen,"s",_), 

. . (r r" '"" " "] 1 1 · menJuer ~ase, .. a~.:, gn .. , .. 

;~ :t:**-****t* Tc check nouns ! ike "~:U!" *****l**-* 
m r n- n" , ... , IJ .. ~ .. "n ......... "t"•U "~"i'-0 ,..._ .. c.un .. \, .. , 1 ~Jt , , m , , .• , L ." 

- conca.U_, "f'ur", IJ), 

l -, fLI",- ""f""~" i ~ .. \_fl '- ., dOI..!n .• _, , , ~ , _-', 
I .. 

;, ******** To check nouns 1 ike "~,sn-_"lf,~, ~~Jr· ******** 
f.,, 'I~ l~ "" G "+"!' morp_r.oun,v,..,,l.on, ase, s, en, " ... -

member (Con, [ "j!f", "3ir'', "T", "TL"]), 

cone at. (_ .• Con,'JJ, 
1 1.,, .. .. r.: .. .. i ,ex_n.v, noun ,_,~en, s ,_~, 

member(Case,["nm","ac","lc"J),!. 

:.; ******** To check nouns like "~,m· ******* 
morp r.oun(U,U,Con,Case,"s",Gen,"t"):-



member (Con, [ "~', "t', "t", "f"J), 
t ' 1-. II' conca l_,~on,vJ, 

1 'l) " " .-.. .. .. -. ex_nt. 1 noun ,_,ben, s ,_!1 

member( Case, ["nm", "ac", "lc"J) 1!. 

flJ II ~-~,.. (· <- "<-" "n" "f"'l'-morp_nOUn ..• 1 vr, .J._~n, ·._.a,_,e, ·: , n. , ... . • 
membedLon1 ~~~~ "tr'J), 
conca.t (l.)r,Con, t}), 

lex n(~lr,"noun", ,"rn","~",), 

mernber(Case1["ac","dt"1"ab", 
.. ,. •• -.. 1,-." 1 ·., 1 

::ltl ! 1 -· " . 1 ' • 

T I I. ''I ... ~ ~-~" ; .. ;******·*** .o cnecK nouns l!r~e r.:r~.~"':-1·::<, 1 "'!?!-Sl~!.~t 
(l l II- .-. .-.- "" " ""t"'' morp _noun ,.. , ..-1·1 t.on, t •. a<;e, s , m , · . .J • -

b .. ~ ["~' .,.,..." u . .-._;;., u,.-.~u "~" mem Jer lt--tm, '0 1 ,-:y, , ~-s~1 , ~il! 1 ,_, 1 

":,::r' .,_., .,_., .,;:..., uJtul'l 
·- 1 ...., 1 .... 1 I .. I .. :'' 

concat(Ur,Con,IJ), 
1 'II u ., •• ., " ., \ ex_nt.vr· 1 noun ,_, m , s ,_!1 

member(Case,["ac","dt","ab", 
., ""} "]! I gn , c .·, .. 

~,: ********: To check nouns 1 ike "(4.~.ChQ"1" ****** 
( II 11 c· ~-- .... G "t")· morp_noun v,vr, .on,~ase~ s 1 en, .. -

member (Con 1 [ "CR"' 1 "CRT'', "qr"]), 

concat(Ur1Con,U), 
I ex_n ( ~1r, "noun" 1 _I Gen 1 "s" ,_), 
member ( Ca.se, [ "ac" 1 "dt.'' 1 "a.b", 

"gn", "lc"]), i,. 

~~ n:+::~:ttt: Te: check nouns· 1 ike "·-.?k'h''l" *******;l 
morp_noun (l), l)r· 1 "~· .. Case, "s" 1 "m", "t"):

concatJI)r- 1 "~' 1 1JJ-;--
1 .:.·~ .- flit- "n"J r" "m·· .. -" ,, 
''JX_d .. ·,·,·, u!J I 1_1 , ~ '-·'' 

m.emberfCe,se.L"ac", "dt", "gn"J ), ! . 



project "hindi" 
include "glopred1.pr~" 
predicates 

cl-iuses 
pn_morph ( t, num, r.vm, num .• num, gen, pers) 

~ ********** pronoun morphology starts from here *********** 
morp_pronoun(Pn,_,_,_,N,G.P):-

pn_morph(Pn,_,_,_,N,G,P), !. 

"··o"p p•·-,r.r·"nJ·Pn1 14 C p··~·-,,,, _'11-'IVU \1 .;._f_.l_f_lil.f"-.t.,fl.-' 1 

l. { p [ "~' .,.,.,.,.., "-±-<' u-4-u u.,?tu "~'] ) memuer. p, .., , o::r'l , ._,., 1 '*)j , q-, 1 -:-1 .. , 
I 

: ·' 
~c·nc~+i'Pn P'p Pn 1 ' l- ' ·0. \.- ·.i 1 f I l.L / .' 

Pr m -rp~fpr -~ ( P\ i_ ,\..~.· rl~ d, __ ,_,_,r,,.;,,, /• 

,.,1'\ n ,,.. h{"..it:.' up f"("· ' .. r ,. '''"'" ~-"''-"ie, p .. '- ~ , , e, '-'· pron , _, ~-a •. e, ~- , 
U ,&:· t, \ I 

_J Is } •-
. .· .-. (" ., ., "], I member !.Lase, nm , ag ) , .. 

· .· "~' up " r· u '' pn_morph \ ~.., 1 1 ers pron , _, 1.ase, s 1 

H+·C'·+".l'-
J I ._;. V .: I 

member(Case,("ac", "dt"J),! . 

.-,fl m"f"h(HDCfn "Opr·"" "•'on" (a<:-e ".-.u 1-' _,,u t-' \ ·-l~' 1 , ., ~- tJ' 1 , _, .J •• , ~ , 

_,"fst"):
member(Case, ("ab", "lc", "dt."J),!. 

h : .. ,::..-,.... .. p ., .. ., " .. pn_morp .. !. +--~·..-; , ers pron , , gn , s , 
"m •• , •• f st. .. ·.! : - ! . 

l , ... ~. "P .. ., ., ., ., 
pn_morp,~· t H'~~ , _ ers- pr-on , _.~ gen , s , 

"!" u~·(:-.tu·-1 ._! 
I ,I i ._,. \1 / 0 I 1 

pn_morph("~',"Per·s· pron", ,Case. 
"t;" ".£'-:-+ .. ~!'-

t-' ,1 _! I.;,.\,.· /I 

member ( Ca.se, ["r.m", "ag", II dt'', II ab", 
.. 1 c.,, .. a.c" J ) , ~ . 

nn n-.,-.r- ,hf""2"'ir' ••PQr··':'· rr,...ion" (":tC'Q t-'li_HI~'l PI!\ \-:--. ' l ·-·l ...:- t-'' '-li I '_, ·._ .• ._~,,:.,_., 

"p",_,"fst''):
member( Case, ( ":o·:", "dt" J), ! . 

pn_morph("~-Pi· .. !l".~ "Per:~ pron", __ ,":jen", 
"p u ·' "m u _,., f S~-"):- ,I • 

( .:u~u un n ., .. pn_morpn• .. ~+-ii"'J , rer::· pron _._, gen 1 

"p .. ,"f","fst."):-! . 

.... " rnhl":=r" "'P ., r c: .. " 1-'"_mo, ,_. I'· '6- , ers pror. ,_, ;...a-::e, s , .. ") . , sec .-
m9mber·(C~.8s,("nm" 1 "a.g"] ), ! , 



I II ";;:1'2T" .. p tJ {' tJ tJ pn_moro 1. ··.r , ers pron , 1 ~,.ase 1 s • 
,"se.c"):

member(Case,("a.c","dt","Jc","ab"1),\. 

h fH::rittJ "t:'- _ _ H (' ·-~ _ u pn_morp:. ·'.I~' , I r:r'i pr·on , _, •. ase, ::: , 
,Hsec"):-

member(Ca.se,["ac","dt"]), !. 

,: .. ~·· "P " "" pn_morp~i'. ·:1"J 1 ers pron , _I gn 1 

"s", •• m,, "' s: e c" J : - ! , 

h .· .,--4-f.+., .. p ., " ., pn_mDrp 11. ·:-l"J , 1 ers pron , _, gn , 
"s"_,"f", "sec"):-~. 

l ...... iTrrT" .. - ., .-. u .. 
pn_morp~l ~~ , ~ers pron ,_,Lase, s 1 

,"s:ec"):-
l.. r r [" " " " .. ., memoer. ~ase 1 nm 1 ag 1 ac 1 

"r!t" "· " "J·-·")) I ... 1 gn , ._. . , .. 

h ' .. "TrT.. .. " pn_morp \ ~ , rers rron" r::.-·;> fJ ".•_1·-·~.·.:.··1 

u..,,u ".t:·O "'1 '-
~--' ,_, ·"·~·c .... 

! l- _ f r ("' r •• •• '' •• '' r- '' .nemuer· . ~.a,e 1.. nm 1 ag , a._. , 
"d t" , "ab" 1 "1 c" J } 1 ! . 

• -.r. r.-.. .,.-. h(''~' ''P ,...<' n n" ("":IIC"Q 
t-'11-liHJI Pu \ ';h ~..:· ' 1 el ..:- .... roll ,_, . .._.v . ..;, ..... , 

tJ tJ U .. \I p ,_1 sec ;.-
member(Case1["ac","dt"])1 !. 

l .• ":::::n::2'hJT" .. p .. .. " pn_morp11 \ '.I'"''~· , ers pron 1_, gn , 
"p", "m", "..:·ec") :-! I 

1 .... ~ ... 0 .. ,, .. 
pn_morp 1 t ':1-"··-:; ; I er-s pron , _, gn , 

,, n., ., .,:·" "c-· ~ r· ~• ~, • - I 
f-' .' I .f . .;,..._ • ..._ • .: , 

pron" ,I "Prcx .. ·' unm" I 
H + tf ,, I -I 

! ! t.· ,-' I I I 

f"i n n·. ,.., ,... ,-, i..., ( '' "C:IJ"' r ., fip_ IT"-. t-"•1" 0 lrl. " ·' u t:, '·~- I='·· " •. ·.·. " ·' !.-_·. ~ '.'_ .. ~- ·' ~'11-111' ... '1 t-''' \ ,.. .... ! .L·'-· til.... - - t.: 

.. .. "+ .. 1 1
-.s .f f '·· ,II 

IYI"ft,l'e"'(·r,('-" f".,c·" ".·lt" .. .,.~" .. ,.,,H, •.1 I u;tn;ll ., . -...·'-'·..::·1,.··' L o.. ! u. 1 o .. ~ .P ~:I .J .. _,, • 

• -. r.-.. ·.rrl-f"~' "I·J,m.-. "· " ''P·--·,'' t ~" r-·n_"'-' r-LI·. ~0:-1 ' '='"''-' t-•ron I I u ... I ._.a·~·-·f 

"s:" ·' -·' .. t"):
member(Ca:~e.["ac","dt":l),!. 

I ... u··., UT\ ;;•·· r•"·-·•··•··•i I .• ! ,c.mr. 
r-'11_111'-'l ~II\ .' .&.·1..>111'-' pron"., "Prox", .,nm"_, 

"~-.u ••t '' 'l • -I 
I-' ! I '• ', 

I '"~" .,D u up " pn_morp ·,l ... -" 1 emo pron 1 ro:< 1 
r - .. ., "+"). 
-~a::::e, p 1 _, ,. ·-

m"'mb~::..-.(C.,..,.o1 ["~o",".Jt"J ), I. 



-

. , .. ~. "D " "P " pn._morph\ 9-r~' 1 emo pron 1 rox , 
r ~e " " "t")'-.•. a.,. 1 p 1_, .. 

c. b fr [" ""dt"" ")I I m ... m er-...... ase, ac 1 , gn ,, .. 

I { ";:r:::r" "D " "P " pn_mor-p 1, .;on , emo pron 1 rox , 
,~ " " "t"). o;.,ase 1 p 1 _, " ·-

J. (c . I" " "dt" " " " ")' I meuuer ase 1. .3.c , - , ag 1 gn J 1 •• 

pn_morpf-,("~r$l", "Demo p:'on" .• "pox", 
'' '' ''n'' ''~''l'-1 ag,~.~,_,,., ... 

• -. ' h{":;:;r.r'' "[· -. " "0 t " t-TI_fflOI p I\ ~·~ I Jemo P.t on I nemo .e ! 

"nm" 1 1 , "t" '! :-! . 

hf"--o:TT" "r " "P t " pn_morp,, ·::!..r.:-1 , .}emo pron 1 "emo e 1 

Case," s", , "t") :-
~.. ··r:lC' r" .-." "..it" " .. "· "]) 1 memuer \ ... ._. . ..;e, • .3.~..- , ... . 1 ag 1 gn , .. 

I "''~' "I· " "0 t " pn_mcrp 1 t -~{-! , temo pron 1 ,\emo e 1 

r ~~ ,, ·'' ''t")'-··'-''-'·el s ,_1 . 
member(Case~["ac"1 "dt"]) 1!. 

h 'll "~ ·- .. "0 t .. pn_morp" 1 .• 1 uemc p.·on 1 "emo .e 1 

"nm", "p"', _, "t"); -
.. b 'l) ("~' "~']) I mem er t • 1 . "' 1 ._,, .• •• 

"' h .... ""':""r'::T., "D " "R t " pn_morp. t, -~... , emo pron , emo e , 
( " " "t ,, \' .... a.se, p ,_, ~.- J .-

member· (Case, ["ac", "dt", ''a.g", "gn") )._,!. 

h ... --.--:.¥ .. "D ·- " "R t " pr._morp J ~·:: , emo pron , .emo e , 
r· ("- "r" "t"~t'-·~a.:.e. r-' , _, .· , • 

membedCa.se1 ["c,c" I "dt"J). r 

i- _ .. " .. ~" "[1 " "R' + " pn_morpr~!. --'jr,':?l , ,emo pron 1 <emo~e , 
..... U H "t"' 1 1 •. as:e 1 p 1 _1 J • -

member ( Ca:; e 1 [ "ac", "dt", "gn"] ) , ! . 

·1 ~ .,_.;:.:4:, •• r· " "D • " pn_morp,H -_-:;r,~! , ~Jemo pron 1 ,,emote , 
.. :l "".. "t")'-1 '-'9 .. p 1_1 • • • 

, rr. i-."{"::;:t" "C) , " "' •• ~.n_ .. ,orp .. , ~ .. , "e 1 pron 1_, nm , _, _, 
"+ U ., I -l 

• /. I I 

- ~ ("~" "!;:• 1 pn_murpr~ :--"'"_, 1 "e, pror/' ,_,Case, us:", 
_,"t"):-

M mb ~"(( - r•• " "dt" " " " "])' I ... eme. a;;;e,.ac, lag,gn !•• 



h .... ~, up 1 " .-. u ., pn_morp t ~--~<~ , ,\e. pror. , _I Lase. s 1 

_, "t.•'):
member(Ca~e. ["ac", "dt"J :',!. 

nn ... , .... r·nh{"~" "!:• .... ] pr-e·.. r-··0·0 F''-"''-' r-··'' r ..... ~-~· ,. l\C:J I In , __ , . .,.. .. ,_,;.LI 

., H 11 I 1P ·. I 

p '_J t ·'.-
~- -·--- merrtber(Case,[HacH,"dt.".J),1._ 

h .... ~, "R ·1 " .~ pn_morp '· ... ,.., 1 \e pron ~-~' .. 3.s:e, 

, .. .,~, ur;tl u u H pn_morpt1\ ,.~,~,_.. , •. e. pron ,_, ag , 
"p",_, .. t .. ):-!. 

pn_morph(":W","Corel pron",_,"nm",_, 
"+" \1 I -1 

' · •• ·'. o I 

h .... ~. "I ~ " "r t·. t" pn_morp t !Vl-1 , n .. .rg pron , Je n. , 
"nm"_, "s" , __ , .,t.") :-.1 , 

h .. .,A-,-.,, "I t " "n f t" pn_morp t w~ , n xg pron , .... e n . , 
Case,"s",_,"t"):-

b u-- r" " "dt" " ., ., "]) I mem er .. .._a:~e.. .. ac , . , a.g 1 gn . , .. 

j..,{"~' ... t n "n f' +., pn_mcrp.~, r-r><-1 , 1n rg pron 1 ._te n , ... 
r u u "tH'i' ._.ase, s .. _, .· ... -

member(Ca~:e,("a.c","dt"J),!. 

Case, 1'p.,, _, "t H):

member(Ca~e. ["-ac", "dt ", "ag. "gn" J). ! . 

~, .. ~ .. "T + ""r J '" pn_morpd"' ~r.:t:-r-f:.t , .. n ,..rH pron .~ i.)e.; nt , 
''~n'' ••,..!•• ••t'"\·-~ 

'-·::.~ ·' t- .~-' • . I , 1 

pn_mor·ph(".;-~;;:"," lnt.rg pron" 1" lndefnt", 



"nm","s .. , ,"t."):-, . 

. . .,A-.-(j.., "It ,; "I d f t" pn~morphl ~~ , n .rg pron , n e n , 
t:.<-e """ ""'""·l·-.... ·-~ ..... , .... ·' -' ..., .. 

b 'r r•• •• ''dt" .. _ " ., ·'']' 1 mem er 1 .. _ase, .. a.c , . , crg 1 gn , 1 , • 

pn_morph C"~', "1 ntr9 pr·cn" _. .. 1 ndefnt", 
11 .-.rn" u-:-_n .,+"1'-1 

Iilii : ...:- _, _, ·-· ! I •• 

I -· .. ~. .. I t .. .. l J f t .. pn_morprH """~~ 1 n .rg pron , .r.·.Je n ..• 
Case, "p", __ , "t."):

member (Case, ["ac", "dt", "gn"J),!. 

pn_morph("~*~", "Intrg pr·on"1 "Indefnl"1 
• 1 ... t."):-~. 

: .. : ************ parsarg morphology starts from here *************:* 
(

u-::r::tu -~ ) , 
mor·p_p~rsarg "-'!"'! ,t_.ase,_,_ .. -

membedCase,["ac","dt"J), !. 

- · r"P"l" )' murp_parsarg,., ,c 1_,_ .. -
b { p [ .,.,4:., .. ,.....,... ..~, "iT'' mem er -, _, +-~ , '-''< , Men , .. _, 

"~']),\. 

morp_parsarg ("!W,", "gn"1 "s" 1 "m"):-!. 

~ n- ("~'" 0
" "" "'1• I u1Qrp_ ... c.rsarg ~) ! gn / p ' m /.- .• 

t"'' - •• .,_.i.H, 0 - " .. t"•" ·. • t morp _1_:c~.rsarg t ct"i 1 gn 1 _, .1 • - •• 

·r··-·r·•-· n- F"·C'·- q ( .. ;r .. ":.., ., ) . -I 
I 11.11 t-'_1'-';::(; wd.r._ '. ' / l.lg /_/_'' • • 

:-: ~-************·pronoun parsar9 match1ng dad~ here ************ 
pro_~ar_match(Pro,Par):-

pronoun list (L1), 
find_pos(Pro,L1,N), 
pars:a.rgl ist(L2), 
~; r,rl .-. .-,,. (Par-· I i ~j '1 
I .lliU_tJ\.i-...· ·.I I _IL-i-.flf ..• 

:~ ************* f"ind podtion of an e !ement Iti the 1 ist of I ist **l*** 
find_pos(P,LU :-

first.(A,_,Ll, 
member(p.A),!. 

find_pos(P,L,N):-



fi:--s·t<A.U,U, 
bound(A), 
find_pos(P,L1,H1), 
t~ :: !"ii + 1. 

\ ttttttt A cross list ot Pronour: ***** 
cronounllst(L):-
. I - ·r· .E ""if" J [ "·~· ··~·· ":;:n::r" J ~ - ! ~ ' '-: ! ':.!- ~ ! 

r "n::rr••, L,.. "~' .. ~., .. ~ .. 
~--- ~'l""t J, ~..., , '='......, _, r-~-t , 
.. ~ ... ~ .. .,-.---44;., 
r--~ ' ~-~! ' ·,::i-{:.1 ' 

''~''] [U;rrrU "::r~·U U~H ~€1 , v~ 1 .... ~~ 1 ;-31~ , 

(t&--r•r ''~'] f"~' ~-f ! 1Cf")~4j J L .f;"..-". _I 

".-.-dl" "~' Hf~;.'-dp• ll ·-· .. :·; ' ,,. . ! .-.. • ... · ~ .... 

x ********A cross list of Parsargs ****** 
~ar·~arnJi~tfL\'-t-' •. ::.'1 i ._. "• I I 

I - ff"" "~') ("" "~" ";'f' "it'' 
i- 1..... ! • ! I . ' . ·' . I ! 

<lrlol "r-T:""T'' u.:+.r] r "*' "n" H I ..... 1·< ,P \..1 ! ... _., I ·.'1 ! 

"rt" "n-r" """''] [ "=" ~~~· ....; I "-f'( 1 4 I q-~ 1 O:..T~ .' .. ~ ... ~. ..~ . .,~, .. ~. 
~:'of 1 r.:'f)l _, H 1 "-1. 1 ..::i 1 

"(t'] ·' [ "~"! "~' .' u;,tr• I "~" J 

"it"! "q::z''! "of.t'' "Cf" .. ~·;r·] .. 



~· .llf./n::#.':t::r..*****-* "l10RPADJ T. PRO" MODULE ************* 
· t ••h 1' nd 1' " proJec 

include "glcpredl.pro" 
. I d "l . 1 -.. 1nc u e ex1con .pro 
cl aus:es 

~*******Predicate to check the inflection ***** 
:~ *****::f+:H*** of an ad jed i ve Uilo~-****>'~:*** 
,,,,-.,.. .-. "·d J, I II II ~-Jfl-1 in .i ' -
ill'-''t-'_l..t' \..,.,..,.,_,_!lllf.J ~· 

1 v(ll "-d' t" (- ~J I I e . .,.- 1 ct Jec. _._,_,atl,llffi .• _,, .. 

. • -...-,- :o.-i ' {II I! f,......, "nm" t,j, '"' ,~en 't '-ffiwt t..f_u.uJ·,.._.., ..... ,.._..,_qfJ .f iUIIJ.'·-J Iii• 

member-\ Con, ( ":?l\" _. "T"] ) , 
~ t' .-. Ill LDnca. .l._,ton. \.- ,, 
j , I' " d , t" .~ "I . ' .exl\}, a. Jec ,_,_,'~en .. lum._J,' .. 

\ ******* To check adjective 1 ike "~' u.t:t.:t..*· 
m ........ " "d; ill llr r· " r 3 .,..c. ~JU"' "m") ·-~··r-'_~, ,j\VJY J·~0111~· _,1../il lil/ ' 

b ((' [":_,." "r-r''l'l mem er ' wOn I ' ..... 4, ' 

member ( Su+x, [ "T", "2Jr' J), 

concaten!V,Ur,Con_.Sufx), 
1 (II " . , t" tJ ) ex ... r_, adJec ,_,_,_, ,um,_., 
member( Case, ["ac", "dt", "ab", 

'' •• ,, •• "} "]) I ag , gn , c _. .. 

~~ ***-*'·*** To check adjective 1 ike "~" 
d ''ll IJ .-. "f")' morp_a .J~ ,.,...r·,!~on,_,_, .. -

b ( -. ["4" ".,i.'J ·. mem er._con, 1 , ~ J, 
member ( Sufx, [ "T", "jlf'']), 

~oncaten(V,Vr,Con,Sut\) 1 
lex.(Ur, "adject",_,_,_,_,_),!. 

:,; *******-To check adjecti·v'e 1 ike "~" 
''il) II r u- "f."'' morp _ c.ClJ \. , .• .r-, ·.-on,-·' 11Um, J,-

- .. ~ [ ", .. .,...,.,.., "-;>';lT" ] ·., member t \.on 1 Z-~t 1 ..,{,, ... 1 

rr . .:. l-,e ·.,.. ·::l t·· .... r "'t" "::i-<'J ,, 11~-ffil• -1 \-.} j ,',! L · I 9 'I 

-concaten!V_.Vr,Con,Sufx), 
l .. 'IJ " . ' +" t-1 • I e;;,t.,r, adJec, l_,_,_,tlUm,_ ...... 

****** 

;.-; *:**·***~~ To check adjective 1 ike "~' t:f*U* 
morp_adj (I) ,1,), Con," nm", "s", "m"):-

mprr.l-.o.-. { {-.,""tn r "·"}ir" "T&." l I 
iii,..JIH.-'r..·l \\.·VII! L. """"' 1 ' .J J.! 

cone at(_, Con, I)), 
leK(I)_. "adject.",_,_, _ _._,_), 1. 

:~ ******* To check ad,jedh'e 1 ike "~' ****** 
d''l! II -~ .-. "., .. , morp_a Jlv,vr,Lon,Lase,_, m J.-

b f r [ "~.... "rTt' J , mem er .. ~on, , '< } , 

member ( Suf x, ( "T"", "3ft'']), 



conc:aten ( 1), IJr, Con, Suf x), 
1 . 'II " d' t" ·. e>:.~vr, a Jec ,_,_,_,_,_J, 
member (Case, ["ac", "dt", "ab", 

~· a.:j '' _, '' gn"," 1 c u] ) , ~ . 

• ;:::•j::*:*lk.:"' T,r1 .~'-'1 pr-L· ::..-ll'c..--+i .. , 1 i''e "~i.~lf." il:.'."':~.::t . .t,:ll,' ,.. ·r ·'fo ._ ..,., _ . ..._.,.., '-lU
1
• \..·'- ,.., v.... J. .. h . - ~ T 

morp_adj (t),l)r,Con._. _, "f"):-
·· ·· · ·· member(Con,["'tL'',"t'JL 

. h (' .. ·. ["T .. " .,...,,..,, .. mem ... er . -=-ut x, , ...:'.ir .. .J, 

concaten(IJ,Ur,Con;Sufx), 
1 .ill "-d'--t" ' I ex!. J·, a ,Jt:L:. ,_ .. _,_,_,_.•, •• 

;~ ******** To check ad.ject i ve like "~~-lcii" *"******* 
r.-~·u"•- ::..J • IIi II- "~' " " "<"-" ., ·" j'' IIIL .. t-'_ul.lJ\v,vt·, t:.ll. .. nm I ·.> I fli .-

concaUUr, "&.' .l1), 
l (II " . ' t" . I ex, ... rl adc1ec. ,_1_,_1_1_), .. 

- .-l ' (II II .,--4:., -~ · " " ' ' morp_ctwJ, ... ,vr, Q ,lase,_, m J,-

t ''I .,--4:., IJ' conca .\J..r, Ci , !, 
1 -.Ill "-~' .~t" I .e",.r, auJe~ 1_,_,_,_,_,, 
member(Case,("ac", "dt".~ "ab", 

., H ., u "1 "]) I ag 1 gn I C • I • • 

d 'fll II -.,~ "~" ·.,. mor·p_a ,J \"r"! Vr.f Cil f_J_! 1 .· ,-

• -t 'll- "~' II' Conca .l .... t·, Ql I v!, 
, ·u .. . . t" .. I lexl r1 aa,Jec ,_,_,_,_, _ _~, .• 

i: t:u-:t:t~* To check superlative,comparat.h·e ****** 
;.; *****·*l like "~ fuR"p god.::;~" l::U:+;.U:~·:n 
mor-p_ad,j ( i), IJr·~ Con, "nm", Num. Gen):-

member (Con, [ "~' 1 "~", ";::q:r' J) 1 

cc:nqt (Ur, Con, l1) 1 

1 1 II- " d ' t" (" tJ ) I ex .. r·, a .Jec: , , .::~en. ,urn •. , .. 

:; :>!<:t4<tt To c!-leck ad.ject i vei 1 ike "~' ****:+:::!\:: 
d • :'I '• '' ~-Lu .-. u •• .-. ·. , 

morp_~· ,J 1~ 1._.._, 1-Jr-, ,!.. .. ase, p ,ben:..-
,.. .. -,r,,· .. t i llr· "iL" l.l"i 
\,.•\..! ,.,..t.J, ~ V .r .. T: ! 

lc-,{il ";.d' ··+" ( ,.. ': .. J._.,-. .. -.. \ .. r, \,;~ '-leL .. _,_, _, .,.,eil! _, __ .. , 

r ml- r· {i-.:,.-. fH H U.Jf•f ":.bU ":.;\J 1flemue1 -._l._.u,-!-e! L ac ! \Jc..· ,I '.J. .f \..\9 ! 

"9n", .. lc"JJ,!. 
~-~ ***:t::~ct To check adject i '.Je like "1J1f'' ****** 
. - l "II \I "n::rr" 1<.1 G"- ' • ruorp_aC.J'.-,., . ..r-, :J~" ,_,ilUff:, lt:ft) .-

conca.t.(l)r, "¥",!)), 
1 e . {II,- " :. i 1 c..-. t " 1:c. r. ~I, rr. ·.1 I .. ,X, . I , u.Li •J ·- ._ " I f • -''- ' I f I h.J Ill , ... ! I • 



****** "MORP~1ERB. PRO MODULE" .tt:ltH:+::+:lfc~:n 

project "hindi" 
inciude "glopred1.pro" 
include "lexicon1.pro" 
clauses 

;~ ****** CLAUSES TO CHECI< MAIN 1JERBS t::r.t::t;:t:u: 

morp_verb(U~U,_I_1_1Tns,Nm,Gn,Prs1_):-

l e'< {(J "•,et'b" Tt1'· r.:n tJm Pr-·") I ., \ ... , \· 1_11 ._;.,·.J ·' ll_,, ~~, •• 

i~ ;fl:tt:::+;.t.t Tc: check ver·b infiniti·-/e like "&-,"!-;!,~' UlHH:t: 

bill II .,_,..," t" "' " morp_ver '··•1 ~r-1 "'11 1 ac. 1 1mp 1_1 

1 1 l"lnfinitve"):
concat ( l)r I ";:;r'' 1 ll), 
1 'II ". h" ' .exl~r~ ver0 ,_1_1_1_1_J. 

;~ :****·** To check 1.-'erbs I ike "-4!F:,~)nletl2i!~)~!!" ~**********·* 
r ,- t, ((I II r " t" ,._.,,1- '+" mo.p_-,..~ru .. ,, •. r.n .. on, ac 1 ~·· .. L'.J•, 

" 1 f" t" .. " \ . mp u ,_,_1 sec ,_,.-
member·(Con1("'"lf31:Jl!i", "~'1 

"'Tf.'•rr1t" "'l R;!r n 11" "~"1 ·i 
II- ....... , ( _,,.,: 1 ..... .J ... , 

member ( IJs, ( "?.", "e'']) 1 

f' ~ t 1 (II IJ (' ,;,, I b) .•. on~..;a .en , ,..., . r 1 ~-on, , -v~ .• , 
lex(l)rl"verb"1_,_,_,_1_). 

Y. ******** To check verbs 1 ike "·AR<lq~n" ******·*** 
.. l-(11 IJ-. r- "---t" ",·'t" morp _ ,.eru . , , . 1 , ~vn 1 d.L , ~·.J . 1 

"Imp fut",_,_,"sec",_):-
.. -. ["jjR; -. U U~f 

member~lon,~"W•II I '"-"'~A , 
"~" "'Hl<IQJII" "'TA:n-.u1·1 - ! - ! Nl'-.,' ... .(' 1 

co neaten 1 ( 1.} 1l'r, Con 1 ... ::: .. , "~~) ,· 

l o·.·(llr "••prl-" ' ._.x~v, .. ,._. lJ ,_,_, __ ,_, __ .·• 

;~ t:n::r.tt:>~::f To check 1,•erbs like "6lf~!oi!tl•ll" ****** 
morp_r...~erb (UI !)r 1 Cc:n, "act" 1 "sjt.", 

•• Tm ... .j:,,t" " ,....•• '1 '-1111P ii...AV ,_, __ , set .~_;• 

! ·~ ["~' .. ~ ... ~ .. mem :oer· '..'..on! r~""!{.~<ll • r~"P-...1 1 r~"l'-...11 ! 

"f.'o;qnr' 1 ··~· J ) ! 
concat (l)r, Con, 1)), 

1 ((I " k" I ex,.:r-1 •;er;; ,_,_1_1_,_;. 

\ ******* To check l.Jer-bs: 1 ike "d!$~~)lll" ****** 
r.a.-. .-.r. ilprl-.(11 lit-. Inn"-,--+., "''nt" 
lill_'l t-'_ ...... _., L'\~ .. -, \-'l /'·-·\.'li.' ct\..-1,> ' lt-'1 I 

"Imp f"ut","p",_,"sec"l_):
member (Con, [ "$Unr", "fitnr', ''~", 



~·~'1) 
1 J...(.i h J .. 1 

cone at (IJr,Con,l.)). 
l~x(Ur,"verb",_,_,_,_,_) 

~': ******** To check verbs 1 ike "Blt$-a" I ":&!$.•.1" ***:Uttl 
morp_verb (I.), t)r·, Con," act" 1 "~,j t "1 

HT +·t+U "-," ''.-. 1-.H 'j•_ Imp .u. , ~ ,_, ~ew ,_, . 
. - ;_ -: Lr [ .,~, H f::..rt., .,~, ., ~0:' 
fftefil~t ·· ... ·._:Of;-, .. , .;;;\ ! l ~~4 1 9"1 ! l • .. ! 

"~' "f=Ti'r'] I v{..J. ' , ...... ... ' 

concat(Ur~Con~Ul, 
lex(Url"verb"l , , , , ). 

:~ U::t:t::~ot.t::t:* Differeht forms of ·.·erb "---"l!.-;1" :tH.***H* 
% ********* in the past tense *************** 

b i .. ,.....,......, .,..,..., "Trr"TT" " t" " · d" T fTIQrp _'Jef ·. •ll~l 1 ..._"''I 1 • r<.A! ! dC .. 1 } n• ! eflS 1 

,s","m .. ,_,"pf"):-
1 (" "-::n-" " b" ) .ex. ~n 1 ver ,_,_,_1_,_., 
member(Tensl["lnd perf","prs perf", 
"r.+ narf'"'" "c·rl+ rre- ,...,cu ... -,,.,.n,-, ~~.·'t'" ·' r-· ,. t-''-" I .•• ,... ' I I t-" 1 "'"' ~·'= 

"pt cnt ped"J). 

' b ( "~' ":::?.Jr' u-rrri<• " +" " ' ,-l" T morp_1,er , '''-l , ..,._, , ·~~~ , ac,. , 1nu , ,ens, 
., .. " u .. f"" .l. p , m , _, p , . -

1 ( "-::n-" " b" ) ex. "II, ver ,_,_,_,_,_,1 
membedTens,["Ind per·f","prs perf", 
";"',+ .-,er·t" "c·n+ .-.a.-.t., ".-.. 4·-::·m .-.p.-. .&" t:-'1.· f-' ·1 I 1 · i\: t-'~·1 I ! J-'i •·11 t-'._..1 I .' 

"pt cnt. perf" J ) • 

G b ( "lnit'' .. ..,.... ..~. " + .. .. • ,..! " T morp_\.,.1'-"r ·. .<l.,..i, .' '~I ! .f !-!..Jt ! .j_(: •.· 1 1 nu 1 ef!S! 
.,~., u_.;n "pf")'-
~ I ' I _1 • ' 

1 . { "-=-r'' .. '- ~.. ' .ex' ,!1,, t,,~r . ..~ 1_,_,_,_,_.1, 
b [.T f"T ,.l f·"" f" mem 1er. ens, •. rn ... per 1 pn per , 

" t ·-f"-" + t"" .. f" p per , en. per 1 prsm per 1 

",-,+ r--n~ r.o,..!"ll 
f-' 1.· '-·I i '.· t-'1..·1 I .J .• 1 

. - - , b ~ .. ~. H-:::rrJP "~" u-- +., ., . -!'' T ·--. fliOt·p_'¥er- !l, 4 1..!_~! ·' -'-~I ' .q.:~i ·' .j_l_: ... ! 1 fp_. ·' I err~·' 
"." u,eu u ,t·.,)•-p ! I I_! p! . ' 

1 '"-='' " b" ' ex! ~· 1 ver ,_,_,_,_,_J, 
member( Tens 1 [" 1 rid per·f", "prs 

,., 
pert 1 

"•-.+ nQr·f""" ., ,-.n+ ,u-.t" "nr· . .._ . ., 
t-'"· t--" ... d , ~·~· ... p._.l , ~ t-.. sm peri , 

"pt cnt per-f'']). 

mort-n· ~ .... •erb (i.), 1-Jr·,CD, ''.jet",., i~~f'', ''abs:" ·' - . 
"s:", "mu, "f~·tH.' _) :-

. ..-. ("~' u-~•·' 
memt•ert,'~-o, --:Y·•II , ,. •n JJ, 
concat(Ur,Co~V),write(Vrl,nl, 

l 



' 'II " '·" ' Jext.-.. ..r-, ver-cr ,_,_, __ ,_,_.l. 

morp_verb (IJ, l)r, Co, "act"," ipf", "abs", 
llr"C·" "-"" Hf~.f.U \) '-

·-· ! I I l .... '1.·_ , - ' 

1- i"r· r"~' .. ~ .. ,, mem.jer\,_.c,~.. ~~~, .,._ ~~~ .J}, 

concat(Vr,Co,V), 
I ex ( l)r, "verb", _ _,_,_,_,_). 

1. ******** To check •,.oerk 1 ike "3l!Q1Tf,~' t:tttU' 
l-'lllj .-._ ... t""'f""b" morp_ver~:.•'·'' ,r_,t •. u, ac , JP , a s , 

"s","m",Pers, ):-
, ' .-. r "I"TTTT'' .. ~. .. :o.nr, J ) 

memnert_!._.o_,~,..'('"ll, ·:_.,.,11 , /.r 

cone at. ( 1)r·, Co, 1.)), 

lex(Ur,"verb",_,_,_,_,_), 
member(Pers,["t", "s:ec"J), 
I 

- 1-illll r·-" t" "' t'" "b-" murp_I.Jer.;.v,,r,-.tl, ac , lp , a:;, 
.... "f" p .l. s , , ers, _ _,.-

member( Co, [ "Q11t", "Or'it'', ":o.nt" J ) , 
conca.t Wr ,Co, IJ), 

1 e::od Ur, "verb",_,_,_,_,_), 
member (Pers, ["t" .• ".sec"]). 

l- 'II I J ~ " t" "' f'" " b " morp_verol~,.r,Lo, ac. , 1p , a1s , 
" " " ." Por<> I·-p,m, .... ,j,_ ... 

'· .. -. r"~' .. ~ • .,:o.~'] memoent.o,. '..(•I , .e..Ht , ~~ ) , 

cone at ( l)r, Co, I)), 

lex(l,lr·, "verb",_,_, __ ,_,_), 
rnember<Pers, ["fs.t", "t"!.). 

h'll 11 r· " -i"" "' f" "b" mcrp_•.Jer._ll,.i/ vrl...:,..D, ac~ ! lP I a s ! 

"r" "t" UfU ·.,,_ 
4-1 . ' I I v I - I • 

me.mb er ( Co, [ "Qnt", "titit", ":o.~, J ) , 
concc.t ( 1)r, Co, 1)), 
l~v(t!r ... ,,~r·L" \ 
• .., -~ ~ ,.·' .. y ,_. \..1 ! - .. - .'- ·'- .. - t • 

-'· :t::f:t:t::t::t:n To ched; •.Jerbs 1 ike "m3lht'' :n:**** 
mc:rp ')erb(U,Ur,Co,"ad"," ipf", "abs", 

"p•• "m" .. ,.,a,.. •• ) • --· ' .. .... c ... ,_J, 
member (Co, ["3-ltit'', "lit"]), 
cone at lVr,Co,l~), 
lex(Ur, '\.~erb",_,_,_,_,_). 

h 'I i I i r " t" "' f .. ., " b " morp_•.,..ter • .J t. \·;.r , .. r-, ...... o, ac ..• IP , a _.s , 
., _., "-'··· ".-. ,... .) ·p , , , ~e._. ·'-·. 

·b ( (, [ "-)il-1-W" "1tit" J) mem.er.~o, ~~~~ , ,, 
concat(Ur,Co,U), 



I (II " L" ' .ex.vr·, vero ,_ .• _ .. _,_,_!. 

::~ ****** To check verbs l ike "er(" :u::t.i :~:* 
b ··11 II r "- t." " 't" T morp _ver L·, J· _, ·wO _, etC . _, SJ < ·"ens 1 

.,s", ,"fst.", ):-
;:. b ,..(('.~ f"~"·" ,_'i.::.,,, 

ffi~.ffi e. • wL'.f L ._., ,I <'. "} 1 

concat(Ur,Co,V), 
lex(Ur,"verb",_,_,_,_,_), 
member( Tens, ["cnt future''_," ipf")). 

mcrp_ \.Jerb (lJ, '.}r _,Co,'' act••, •• s,j t ''·'Tens:, 
HC"n Po ... "'" ··; ·-

." .f _.f! ..r ·~ 1 _I ' 

IT· ml: ,, .. { ~-~,"\ [ "rr" u.::.u 1 '> 
Hie I f._.i , ·--~'.1 "'-. ! J} .I 

ccncat (l.}r, Co, IJ), 
I (II " 1-" ·. lex vr, ver~ ,_,_,_,_,_), 
member(Tens,["cnt future"_,"ipf"]), 
member(Pers,["sec","t"J). 

h 'll 'J r " -t" " '+" T ... morp_'.;er .. :t,.,_.·r_,'-.o, ac ... , S.J~.., tenw.• 
"p", _, Per s·, _) : -

! , ~ r "r1" ".::. .. .,, ~ mem:Jer'.Lo, •. , , .. ,, 
concat (1)r,Co, I)), 

1 'II " b" ' ext,r, ver ,_,_,_,_,_;, 
member \Tens, ["cnt future"," ipf"'J), 
member(Pers_,["fst","t"J). 

b 'll 11 r " +"" '+" T morp_•,.)er t,,.-r, .• o, ac .. , s.j., .ens, 
"_., u.-. u -.1 ,_ p ,_, ~ec ,_.·. 

I· { (' ( ",· .. ito• "=..., J ·1 
me::;.~er, ~c, ..:fll , ' , , 

conca.t (~1 r, Co ,1.)), 

I Ill " h" ) .ex •. r, verw ,_,_,_,_,_,, 
maml-·e" IT an<' r ""'"+ t .. ; ""'e" ": ,!·"11 
I II...· Iii...., ·J \ l •.,:IIW J 1.. \,ol I'..· i U \r I..H · 1 .1. f.' I ..1 / • 

.,. **-*****Markers: of Imper-fect participle ******** 

... l':f'i"''t.:"'·l!:· r-- "~ _,......,....:: ............(+ ~ .. \!:">t;if·' ... ' .. *'* ...... · .. ·····"'t··.'ff···' 1-..···.. fi_J.0:.-711_, ~·~·:-1! .I H-=:"'!i _P ~-'~-f'="'H .. · ... ~--1·-!l'···· 

t 'II L' "=" " t" " . ,J • " T morp_·.·er '\ ·<, .1r, ·::11 , ac , rnu 1 ve , . ens:, 
''~'' ••r.·'' •• • s,·••'.•-

..;.- ,!- til .f - 1 l p I } ' 

cone at (l.)r, ";::rr'' ,I.)), 
l ., .. t'llr· ",,., -t··" ·, .... x\\-", y·c:f 1 ,_,_,_1_,_ ..• 

b f T [" 1 d ' t'" " . t'" memJer .. ens, n 1p , prs lp , 
tf I I f"" .. t ' t"" U I j• U pt 1mp , en ·;mp , prs Hnpr , 
"pt cnt impf"J). 

morp_•Jerb (I), l.Jr., "~","act"," i nd i •,•e", 
T "f"" H• f·U'• 1 ens_, __ , , _, 1 p } . -

co neat ( l)r·, "~', U), 
lex(Ur,"verb",_,_,_,_,_), 
member(Tens,["Ind impf","prs 
.. t I "•1f .. + I fU tf I t'" p 1 mpt , en,. 1 mp1 , prs l!np , 
" t t . f"]' p . en, 1 mp J. 

mo,-.p "'9rb(V,I.Jr ,"*',"act"," ind i'Je", 
T U U U I f"" \ 1 em::, p -' ..... '-' 1p .. 1.

____ -i (I 1- H-1-or II\ 



1ex~vr, t... .. erD ,_,_,_,_,_,, 
b '1 r" I d · f" " · f" mem er~ ens,~ n 1mp , prs 1mp , 

" t J .&"' U t I t" U I .&'" p 1mp. , en 1mp. , prs 1mp. , 
" t + . f"]. p .. en,. 1mp J. 

.··:t.' I(IIIJ .,-(f.,., t""' d' " ri:orp_ver-J,., .r·, <:11 , ac , 1n 1ve , 
Tens, "p","f"l_l "ipf"):

concat ( Ur, "~', IJ) 1 

I ex ( IJt'.• "1...-•erb", _1_1 _, _. _) 1 

b -· T · r "I d ' t·" " . '" mem er '·· ens,~ n 1mp 1 prs Impt .• 
U + I f" U t I "'U U I ,&:·if p. 1 mp , en . 1 mp, , prs 1 mp, , 
.. t t . •'"]i p, en . 1 mpt , • 

% ***** Perfect participle forms ******** 
:-~ *********** of the verb "Rf:;or" *:******** 
·morp_ verb (IJI l)r-, "fur''," act"," i nd", 

Ton~ ''pl'')•-
~ wl_f_l_! I o • 

concaten1 (I..J,I}r ,"rn", "~", "~'), 
1 .. 'II " b" i ex~.-r, ver ,_,_,_,_,_,, 
membedTens1 ["Ind per-f", "Pers perf", 
.... t ""' f" "--n+ orf'" "t··r<"·m n.::.r-! .. f.! · 1-''-·r I 1_. ,. p,_. ! !-' ".,If 1-''-'' I I 

"pt. cnt perf"] L 

:~: ****** Perfect forms oL±he "b:lr, W' ******** 
L fll II .. ~,..,... " t" ... .-1" morp_•.Jert'-· .·.• .-r-, 1 ~~~ 1 ac. 1 Inu , 

T ,., .. f'"i. e.;s,_,_l_, p ,.-
b ... _-. f. [".::." "'t" "]i mem er 1.::>u IX, 1 ,, 

t 1 (II IJ """-• .-. f ' ) conca en .. , r-, 1 ~~ .• :.:.u Ix,_ .. , 
lex ( 1.Jr , "verb" , _ 1 _ 1 _ 1 _, _ ) , 

t I'T ["I . t'" "P f" mem 1er. ,ens, nd per , ers per , 
.. t f'" .. t t'" .. t"• .. p per , en. per 1 prsm per 
.. t t + ..... , p . en . per J J. 

-

t. ('I lJ ~ " t" ", d, " morp_ver·l .. 1,,.r,,_on, ac, 1n 1ve, 
T .. " u u "- t.,) . ens, s , m ,_,_p, ... -
b ... -. r .,.-(f,, """'' .,..;........, - mem er-t.. Lon, ~ ~..~: , $ , ~-e...u , 

u4Lu] • 
I } I 

concat(Ur,Con,V), 
1 '[I " b" ' .ext .. r, · ... ·er. , _ _._,_,_,_.!, 

b (. T r "1 d t'" " rn mem :er .. ens,~ .n per , ::•rs: perr , 
U ,. + p r·t'•U ".-.r t ner·f·H iJ ,. e. , .... .~ "' ., .. 

U t"·H H t t f'")) prs:m per , p. en. per .. 

mnr··r ''P"l~1'll [I•·· (',-,.., "-c-+" "in...ll',,o" 
111\..1 fJ- ~· -·I l• •. 'Y" ,I ~-·1 ! ._.,_,, i! d. · t,, 1 .l I U "or"._. ! 

Tens ... " s.,, "m", _, "p f .. ) : -
member (Con, [ "ur .. , ":.m", "r·· J), 
concat(Ur,Con,U), 
1 · (II " 1:" I ex ._.,..r·, ver: ,_,_,_,_,_,, 
membedTens1C"Ind per-f","prs per-f", 



"+ .-. .,., t -. ., p. pert 1 en pert , 
.. t'""t t .t"]' prs·m pet' , p. en per·, J. 

morp_ver·b(lJ, Ur, Con," act"," ind ive", 
T~ns, "s·", "fu, _,"pf"):-

·-. -. r r· r "nt'; "i'' "<+ .. 1 1 me.mt.er . ·~On, • .... 1 .. , • • ... I 

soncat!Ur~Con,V), 
lexfllr,"'~'erb'';_._,_,_;_), 

member(Tens,["Ind perf","prs perf", 
" t .-.u ., t ·-u p . pert , en . pert , 

"prsm perf"! upt cnt perf .. ]). 

rr,Jr·p I ICr'·h fl j lit-· (",, U- , ..... t U U 1t"\r4H 111L" J_ ~-~.. .. ~ .... -. .,.._, -·! _, ··-·vn, u.._ ..... , .a.ttu , 

Tens_, .. p","m .. ,_,"pf"):-

b , L~ [ .. ..:... "n-" .,.::...,, , mem en .on, -:.~ , " ,. J .!t 

cone at (~Jr, Con. 1.)), 

1 ex (l)r , '\ .. e r b", _ 1 _, _, _, _' 1 

member(Tens,("Jnd perf","prs perf", 
.. t f" .. t f"" p per , en per , 

"prsm perf","pt cnt perf"]). 

:.-; ****** Clauses to get the r·oot of verb "~" sta.rt here **:t::H 
h h ("II "~' ~ " f" " 't"· morp_ .. p_'v'er .... v, t;t ,t~or., ac .. , SJ , 

Tens,"s", _."fst", ):
concat. ("#",Con, I)), 
member ( c.~n. [ "-5)", ...... J), 

1 rT r" · f.+""· ·. t' t"J) mem1::er .. ens. L cnt u,. , 1pt u. . , 
I 

h 1- .. , I .. ~. ,~. " t ., " , f. " 
morp~ p_verJl~, ~ ,_on, ac. , SJ. , 

_Tens," p", _, Pers, _):-
cone at("~', Con, I)), 

b. rr r""" ·"it'"~' ...... ] .. , mem _eL, ~on, L "---,- , , , • , 

b ·r (" t ,.. 1-" "' f .. f-. t" 1 ' mem ,er \ , ens, .en. t u .. , 1 p u . .J .l, 

member(Pers,["t", .. fst"J). 

mnr-~-. h~-, ltot·-l-.{!1 "~' r·.-..-. ··=-~--+" ''.c--it'' 
Jil\.'1 J-'-·!lf .. '_ .. ,.,_., &.• \'w'.J "-:'' !-,_•\.'i!J '-I.;..· I.· ! •.:·,_J:.,. ,I 

Tens_, "su, ,Per·s:_, ) :-
+ .... .zr, t-. II' - -cenca ,. t t;:·· , 'Jon, ... .l, 

: (.-. ("n-'' u-4 .. "~' ""J\ memDer--.. ton, ..... ~, e1, -u, .J, 

memberOens,["cnt fut","ipf fut"J), 
member(Pers, ["sec:", "t"J). 

T " " 4f u ~.I 1ens-, p ,_,sec I '·-

.-.- --t ...... ~." ,~·.-,-. I il .• unc.c. ... t::·' ,~.J .. ,.,_,, 

member {Con 1 [ ":)", '"']) 1 

member·Oens.["cnt fut'',"ipf fut"J), 
I 

morp_hp _·.•erb (I), Ur, Con," act"," i pf"~ 
"'ipf· fut."_,.,s",_,"sec .. _, ):-



member (Con 1 [ ".,.,R.·•k~", "o-.~Ulll", .. ~ ... ~. "~"]) 
~-' - I 91. "'I I -o.-.''1 l .I 

t 1 Tl II .~ .. .=... ' conca er. ... !,,,,r-,Lc:n, ' ,_J, 
lex Wr, "verb"~-·'-'_,_,_) . . 

I, h 1 1l .. -:;rt .. ,~ .. ~" ... !" 
morp_.ip_~.Jer ... ',¥1 ~·,~on, ac,., Jp, , 

"al-~ .;.·,,.t" "',.n nffin ",i.·.-. .f.H '!'-
0..:- I "-4 \r I '"" ! t i 2"· '..· 1_ ' 

concaU"it'' 1 Con~t.l), 
1. '~ ["~' u-"""nr'J' memoerl'~on~ ·-· , .... 5, 

I 

h b ''J u-,.+.1 .~ u t" "' '" morp_ p_ver 1,1, ~·' ,Lon, ac. , 1pt , 
" ~ ('"· t"·. t" "-." "t""" "i:.t:-1-" 't'--3.J..:- u . .' ~! f J,jV !_I' 

-~ . .,·-,.-.II' cunca,( ~''~On,.,.;, 

b ~~ r.,....;...,.td... "~']' mem ert'..,on, .. -~~~, .,411 J, 
I '. 

~ b(.IJ u-:it<t ,~. " t" "' .C" morp_.rp_'v'er .. , ~· , .on, ac , Jp, , 
" b t' t'' " " " " P' 1 • as u , p, m, ers,_ ... -

" .. , II. concat( ~ ,Con,vJ, 
member (Con·' [ "tjit", "if.it', "· <.~il", 

"~"]), 

member\Pers, ("fst", "t"J). 

. ,_ ,.. ,_ (I J .. ~.. r " ~ t" .. . +·." ntorp_up_ve, o. , , e,t , .._.on, ac , 1p , 
., l- f J. ,; " " '' f" p ,, . aus u~,. , p , , ers,_~ .-

t '"~' ~ II) conca t .e,t ,ton,..,,, · 
b f ~ r .. ~ ... ~ ... ~. mem er ,Con, .. ,.~n 1 cH!\., <-~•11 1 

"'1'it")), 
member (Pers .• ["fst'', "t"J). 

I b t' II "~" r " t" " , f'" morp_~w_•.,•er ...... , Q' , .._on, ac. , 1p , 
"ab -. t'• t ............. -- p r·<"· ) • -·~ u .. ,w .• m,,e,..;., .... 

t '"~' ~. IJi conca \. ~~ ,Lon 1 .. , 

,_ f r [ "rrnr'' .. ~ .... ~. -memoer'·.wDn, "''" 1 ~1•11, ~-~•11, 

.,nr, J) ·' 
member( Pers, ["sec"," t'' J ) • 

o· - r r; ~- - 1 1 ~ ill "-it'' ,~. " - + " " ; ~" .. :u,·,_,_,ip_, .. er...: .. .,., "·',._on, c.c .• , .p. , 
"'- t't""""f"P '• ac's . u _. , "5: , , ers, _ .J.-

+ , "cit'' ~ II" concac!, ".;' /!wOr.l v} I 

b ( ~ r".....4.' .. ~ .... ~ .. mem er . t._.on, .. ~o!• 11 , ct•!! , ·W u 1 

"Jit'' 1 ·1 J .. I 

member( Pers, ["sec", "t"]). 

h . bl"ll"~ ... -. "+""' (•If morp_ p_•,.,er , ·I ~~ , '~on, ac. 1 1pr , 
"abs fut","p","m","sec", ":1:-

t 'u-:i+<• ~ II) conca l Q' , '~on,". , 
member (Con, [":?Jtit", "it")) 1 

I 



"-t'- ~- tu U U "t"·U "- H ·. 1 o.'s .u., p, , ~ec ,_J.-
t '"'21-" (' II' {;One a t ··~· 1 ~on, y J, 

. b '·~ ["·~·~· "~'1) mem ert\..on, :jw11, •n .. ,, 

! . 

1,,. I 1 11 "~' "="" +" "' l" :nor·p dt..: i.,)er·.)t. .... , ~-~, -:-;; _, ae:;.. , 1nc, .. 
T- .~. .. . H .. • .. u ' ·- +' .•• \ • -;t:n:,, s , m ,_, 1,.1 ..... 

. , . t '"m-' "-rr'' ll) C.JI1Ca.\ ,, , n1 1 , .. ,, 

b 'T ["'df, l"" mem er '· , ens, 1 , 1 mp, , · prs· 
"n + ~ rt~nl" 1 ) t-••_. .iil!f-1 1 ,J/ I 

~ ' ·'t' "-it" .. ~. " t" "' t ,., m9rp_dp_•.)er~~~ . .), ... _...i , ·::i! , ac. , 1_nc1 , 
T.:..C"· ''-''"' .,.t"''i•U'i'-
i' ... -n..: , __ • , ,_, 1,... .•. --. 

-.,- ,,-.-f("'2i'" n:-4<• II\ Lut,~.ct ., , •. , .. , c:-11 , ., , , 

impf", 

i-. , . .,... [" 'dt' ' t"·U U -' 17-U memuer 1 1 ens 1 1 1 mp 1 pr-s 1 mp. , 
"pt impf"J). 

I, - h {II "~' "~' " t" "' :J" :-norp_;~p_ ver ...... ,., e2' , " , ac , Hl: , 

T " " ,, " ... +._,, · .• ens, p, m ,_, 1p. ,1.-

_ - - + , .. n-:rtu "~' II) 
l:l . .\nCe;~,, t;>J .r C1 Jv,·.o 

member(Tens,["idf impf'',"prs 
"pt impf"J). 

• r-u 
1 mpr _, 

L\l l- .. b •'fl U~f .,...;.;., " t'' .. I d" 
i . ..: morp_rrp_'·.1er '·· ,., \?I , n1 , a.c , In . , 

*·/ 

T n " "f"" ., ' f") • ens, p , ,_, zp .-
concatt"&', "~' ,I.J), 
member(Tens,["idf impf","prs impf", 

.. - t . f"]) p. Imp ,, 

i l- '') u..,rtn u-.'>TT"' 11 t" "' ,.J" morp_.lp_verL' t. • , t' , .,.~' , ac ~· , 1m .. , 
r~.-("< •• <"' .. ''r.-.u ..... ~·+"1'-
; • .. ·If..)! ...::· ! Ill ! _! t-' I 1.- .-" t 

,~,-.,., -. =- + c.n 1 it I "'21-" "-·'.;TT"' "~-" ·., 
..... • .. •!IL·u.o.·\..·lr..i. ~ , .. , "-!1 ! -..: ........... , ! _ J.! 

member (Tens,[" idf:- i mpf", "'prs i mpf", 
" t 'r~nJ:'"]) p' 1 H•t-' > ;_, 

·- i- ' b ,.· i I .,~., "-~n " .. -+" " ' -d'" rm}rp_dp_t ... ·er .... "' ·'::', ~·q, ac ... , ltL ·' 
TefiC' "~" "f·... . .,nf .. " .) . -
I ., I~! ..;: .1 .J _.1 f""" _. ~ 

.-.. - ·("=>+e··1 {\I "i+" ,_~, " 4,"' ·i ,_ . .._Iff ..... ~,.~ ... ·;I,..\,.·! ~~ ! ,~"9 .I · .I _• l 

l. i'T [". 't"· • f .. ., " • f'" menwer, ens, 111 Imp , prs Imp , 
· "'pt i mpf"f•. 

rr~nr-r.• i.-.r. t tor-1-~ {II ''~' "-rT" •• -,-. .;.., "~ ,-J'' 
ili~ • .'lf'"'--1Jt-'_Y\..·IL1 \Y! ::?1 1 -.,"~· .f d'..,\.·! i.nu! 

T ., .. .. u •• t"" '.. ens, p 1 m .. _, p .1.-

-- . - t' ··1, II .,._;;.., "-n" "1·." ·. L:unca .. e, '·· ,. , ~~ 1 ••.. , , , .1, 
: .· T r-" I -1..$.· I •• ., .. ' .!"" memt,en,ens,L tu, 1mpt, prs lmp, , 

"'pt impf"J). 

t L .. 'I! u-itu .,~, u t" u • d" morp_np_verD '· .,., :::· , ._.,<;' , ac. , 1n 1 

T ·- .... ''t"" .. -f"'' et,:;., p, ,_, ~· ~.-

t 1 ((j .. ...;;. .... ~ ... ~.. ·., conca en , , , et , . -~ , 1 , ... , ... ,., . . - . 

b (T r"'dt' ' .£·" " • .f" meiTuer-. ens .• L 1 1mp., prs-lmp,, 



"pt impf"J). 

:~ ****:r; ClauS:es to •jet different attributes of verb "'t' and "tn'' 
lj b 'u.:f,o " t" " ' d" morp_, ',_•,•er t. ~. , ac. , 1n , 

l l l ~u..S....r " 1-'' ., • d" '' ., fJ10ffJ_ l{_'..'ef·r)( ~· 1 .:3.C•, 1 ltr 1 pres 1 

"s:" ._ .• Pers):
member (Pen:, ("t", "sec", "fst"J I. 

i I h ( "~" " t " " ' ~" " " morp_.lf~._'...'erLf-, ·'::· , ac. , 1nu _. pres ·' 
. """ Per<=· ·i ·-t-' '_I . ~·'. 

member\ Per~, ["fd", "t"J). 

l k b : U~J U + 4f .... I J U U U 

morp _ .. _')er • t "'' , ac ,. , 1 nLl 1 pres , 
"p" ··~.p:.-.''~t 

I _I ~-~· '• 

rr .. lr·n 11· I IOf~' ;"U~1T'f U ::.r-.f.H "1 ,-,-J'' "•-t" "<·" mv• t- _ 1 r<. _ v ._. '-' ~- .... : _, ·-···-· •.. 1 ',I u 1 t-' . ·' ..., .f ., ,; ) 

m ··-~. 

m•" ij .. · ,,~,..i-,{•'!1~'., ..... +n 11
' .~u "• .f.U "·~" 

l!iUrp_. \-··~·· ~·., ~" I a._, •.· I Inu I Pc I ~ I 

"!"'' I 
I !_l• 

fi.,,,.," 11, ''"'"hl"9t" "a~~" "1'n·~" "•··t" "n" ,....,, F_•h-"·\,..·1 t..'" ....... • .L;..,. , u , .., . , tJ , 

"m .. ,_). 

11 t-,-·nc.~'" t""'~""t""u morp_.t<_'Jer...: t. <AI 1 ac 1 znu 1 p , p 1 

"t" I 
i ..... 

concaten1(U,Ur,Con1Sufx,Us):
bound(l)), 
concat(Vs,Con,Vl, 
concaH lJs, SufX 1 l)r) . 

concatenlfV,Ur,Con,Sufx,Vsl:
bound ( i)r), 
concat(Vs,Sufx,Vr), 
concaH Us, Cor. ,1)). 

r,-.;;:, r . .J-. .::. ~ { '·t' f):' I l ·., 
lli·,..·l.IP-''-' \'1! i,.ili_.J _.. 1 

~~:~~~(~~[_:YJ):-



Pi •" "." ll<'>l!>t.ll<;l!ww:Jilliili "CClSL PRO" 1·10DUL( ·H·:.jnj(;,i{i:lli·H::<hi':li·llnhinr~>t 

'* **** Program to identify different cases ***** *! 

/if< :.Pto*:l'**'·***** i m'u 1 ved in a sent-ence *****'"***** k.l 

I 1 ,.j ., I 1 H 1nc.uue aoman .pro 
predicates 

. . . 

c 1 a.use~: 

s:emant (sentence, sem) 
sent_ty(sent,propos) 
vp_ty(vpnode,caseltl 
np_ty1(npnode,ca2e) 
check_case(tnode,npnode,case) 
append1(caselt,caselt,case1tl 

s·ema.nt (sentence (!1od, Sent), Sem):
sent_ ty (~.ent, Semi), 
Sem = sent_semiMod,Sem1). 

s:ent_ ty (senti(_, !··Jp, 1)p) ,Semi):-
+ 'I J r· 'j' o.,•p _ ,. y (, , p, ;:.em'-}, 

a.ppend1 ( [karta(Np)], Sem2, Sem3) .• 
Sem1 = propcs(Sem3), !. 

sent_ty(sent3(Np,Up),Sem1):-
t ''I C' 2, •Jp_.':)lq:r,,_~em J, 

apr 2nd! ( [kartaU-Ip)], Sem2, Sem3), 
Semi = pro pes (Sem3). 

..... + u i' ""''1-.... 1-.1 i' 1 r n ..... F_ ............. .._., •-·_t-•t, ... -.._ ... ,~.J/t 

•.Jp_ ty ( ':.~erb_p\-i3i!ip ,Np1), Semn:
np_t.y1(Np,Sem1), 
~~p_ty(Np1,Sem3), 

append1 ([SemD. Seml Sem2 1. 

nn t~l(noun oh2tNo.Prs),SemZ):-,__ ..r _, I• ' 

'-/ - P1i"'oli~-, r.t-,/(f-..J P ~) 
! - ,,._ •• _.,,_Fi' ...... ,.p_,, r.,;-"' 
c:herk_r.ase ( Prs, Y, Sem2). 

np' tyifnoun ch1(X),Sem2):-
- . -· 

Sem2 = karm(noun_phl(X)). 

Sem2 = karm(noun_ph3(M,A)). 

np_ty1(noun_ph4CA,Prs),Sem2):-



Y :: nc:un_ph4(A.Prs), 
check_ case iPrs, Y, Sem2). 

check_case(par(X),Y,T4):-
·v' - "~' • 
{\ - !.'f)!! .r 

T~~ = karmfYI, ! . 

check_case(par(X),Y,T4):-
~.· ··~·· ~ l. :: -.:.-, ·' 

check case (par( X), Y, Ttd:-
- ffiPffi~ IX' ["P'; "1)7'' .,.:+., "~']) ~ uer ... , . , . - , ~ , .. · .. , 

Ty = .:1dkarancn. 

Ty = spdan(YJ. 

append1((J,L2,L2). 
appendl!EX:L1J,L2,EX:L3J):

append1(L1,L2,L3). 

1* member(X,EX:_J). 

member- o:, Y). 



'-
. . "1.. d'" proJect flln 1 

i ........ 1. t rl ... 1 ...... .:,,...1 1 ~. .... .. 
IIH .. ·•'-il_4e 9 op; 1..-IJ4,p1 0 

cl a.u~es 
match_g(G.G1):-

fr·ee(G), 
fr-eeiGi),!. 

n·."'+.~h "if::- ("4 }'-
·'·-·'··'-· l_:j ·. "·..l.f . .J.;. ... 

G=GL \. 
m.:~t.ch_~3 ( G, Gl):-

free (Gi), 
bNtnd(G:I 1 !. 

ma.tch_g(G,G1):-
free (G), 

bound(G1), 
G=G1. 

match_g(G,_):-
r-" .. • l-

match_g (_, G1):
G1=" ". 

match_n (N_, N1):
fr-ee (tfi, 

free\N1), \. 
m.:l.tch_n (N, tH):-

t1=1'11' ! . 
match_n (ti, N1):

free (\11), 
bound(N:i,!. 

match_n(~J.t~1):

fr-eed'n, 
bound(N1), 

-N=iH. 
match_n(N,_.i :-

N= .. ... 
m-:ttc:h_n (_, !·i1 :1:-

. ~-J-1-.... 
!I~-

free (F), 
t,-.;:,QiP1'' I 
i I \..·~·\I J.: _P 1 • 

match_p (P ,PJ):-
P = Pl,!. 

match_p(P,Pi):
free I PU, 
bcund (F'),!. 

match_p(P,P1):
free(P:l, 
bound ( P1). 



match_p(P,_) :-

mate '-. .-,{ pn·-.. r,_t-> -._, ""·" 



:,.;~nll~'l<liiU::U:Ji " DO~lAI N. PP.O" ii::Uil::'¥h::5Jdl' 

:~: ;r:~:¥:+:::J<:U:f Global dor..a.in declarat.ior. **'***** 
sentence = sentence(mod . .sent) 
mod = mod(numb,gend,persn.tense 1 

numb = numb(num) 
3end = gend(gen) 
persn = persn(pers) 
tense = tense(string) 
sent. = senti ( e,dvnode, nptrode, •,1pnode); sent2 (npnode, .:..dvnode, •Jpnode) ;senD (npnode ,','pnode) 
~nty2 = noun_ph4(npnode);noun_ph5(npnode,tnode) 

nr,J~- n n fth1ftnndp)'r~un n~7£ton~p .""~el' np ,._,f.jC' - ou i_f-111~.' IIU _, 1\J '_,_,,J. ·. ·.·fi\!\.l~/ "''-'U . ' 
~-. l . .J ' ' 4' :J + I . noun_p~ i:.J(mGnoc1e, npneue J; noun_prt . '· n·pner e _, ... ncH~e} 

d d - ,.., .J t.·. 1 ( ,-4 ; .., ,-J" ·, • ~ ~ .-i ,. ·j { d lir .J 0 ., ,.J .... ,-. ,.j e l . .'n no e - ffi·~IJ .._,a_,_.,J/h~i.IC; ,rriVuti...··.a t·c;/O•J•-·1':.0.•-<Jti\,)Y , , 

modf(adjnode,tnode) 
adnode = advp2(advnode);adjZ(tn~de); 

I d cl 'l t.-, •. 0 d .t' ! ' t d ' a.twno e = at.•-,•p!, .. u,a vpl 1-.a:>•noae, .no e.! 
'~d ,-~ ... d i' J'-1(~ ' • rl) a.,ljno e = a!_,,J 1, ,.no e,, au.J ~ ~nofle, "rtClue -

tnode ~ noun(t);pnoun:t);par(tJ;sadj(t); 
kar(t);kriya(t);prev(adjnode); 
link_v(t);radj(tnode,tnod9);mod_aux(t) 

•ipnode = ver·b_ph1( vnode); 
verb_ph2\adnode,vnode); 
verb_ph3(npnode,vpnode) 

vnode = s_dhatu(t);comlx(tnode,tnodel; 
samas(t);conjuct(vncde,vnode); 
verb(vnode,vnode);helpvl(tncde); 
helpv2!tnod~,tnode) 

case = karta(npnode);karm(npnode); 
karan(npnode);adkaran(npnode); 
apdan(npnode);spdan(npnode) 

c.~se H. = ca::;et 
propos = propos(caselt) 
sem = sent_sem(mod,proposl 



.'-';*·*-******** "GLOPRED. PRO" ********** 
!.*****************:H* Program for : .. nal,~dng a H!r·l[il sentence *t::t:*********** :~ 
global domains 

n = integer 
lc = char* 
c = cha.r 
t = string 
l t = t:>f:: 

Jt1 = Itt 
lt.2 = adv* 
a.dv = o3.clv(t) 
f i l e = xoutput 
"''ffi gpt-1 "er~ +Qn~ = r·P',"erQ",,L~P_. ~t~ln~ i ,; ... i I .f ...... .P f-1 • ,;. f \·WilW - \..: ....;. ·I l! ;::1 

global predicates 
reaa_again 
firsHt.,lt,.lt)- (o,c~i) (o,i,i) 

+ ... t'lt 1t1 lt1) ' " ' ' ') Jrs .L .,. . , . - t.o,o, lJ t,o,l .• L 

firstlc.!cllc)- (o,o,i) (o,i,i) 
nondeterm append(lt,lt..lU- (i,i,i) (i,i,o) (j,o,i) (o,i,i) (o,c:.i) 

rlt d'lt1lt1lt1' "' ') ., ' ) ,, -". ''')' '\ non .. e.erm appen. \ , . , ... ,1- !.I,J,J. (!,l,o .. t.l,.\J,lJ (O,I.I, '.o,o,L 
nondeterm append(Jt2~lt2,lt2J- (i,i,i) (i,.L,o) (i.o,i) (o.i,i) 1o,o.i:' 
nondeterm append(Jc,lc,Jc)- (i,i,i) (i,i,o) (i,o,i) (o,i,i) (o~o,i) 

nondeterm member·(c,lc)- (i,i) (o,i) 
nondeterm member(string,lt)- (i,i) (o,i) 
nondeterm str_charlist(t,lc) - (i,o) 
cbarlid_charstdlc~U- (i,o) 
union(Jt~lt,lt)- (i,i,o) 
union(Jc~Ic,lc)- (i,i,o) 
minus(lt,lt,ltl- (i,i,o) 
minus(Jc,lc,lc)- (i,i,o) 
deletea11(t,lt~lt.l- (i,i,o) 
read_in(Jt) - (o) 

-read_input(lt) - (o) 
r~ad_input1(Jt) - (o) 

punch_lid.(ltf-- (o) 

last_list(Jt) - lo) 
ccnvls(lt,t)- (i,o) 
con•,.d s 1 ( 1 L t, t) - ( i, o, i) 
morp_noun(t~t,num,num,num,gen,per-s)- (i.o~o,c:~o~o,o). 

ii,o1 Le, j,i,i) (i,o~o,o,i, i,i) 
X ********** pred for the morphology of pronoun ********** 
morp_pronoun(string,num,num,num,num~gen,pers)-(i,o!o,o~c~o,o) 

% ********** pred for parsarg morphology ********* 
n-,,-,..,.., .~.-,...~.:,r·· , .. ".+rl'"r~ r·rr. 1-,,rr nw~l_, ... ,- r. -.1 (l' !"'I- 1··1 {'' ··1 w•...l!tJ_t-'d.l..:.· ... ~ g,._:.~,. •l:1.1!fU1u! l""',l'::t•--tl"' ,l,ul~_;,L•..- .._ ,t_.,U,4-~· .. J,l,,D_,G.: 

\**********to check, the parsarg following pronoun i~ appropriate or not 
pro_par_match(t.t)-(i, i) 

' \ ***~'***** ~ i nd-;;· pod t ion of an element in the 1 i st of I i st ·~*****.*** 
find pos ( t I l u. n)- ( i, i .. \:o) ( 0' L i ) ( i, i I i ) ( 0 I i, 0) 



\ :j(******** cr·oss fids of pr-onoun and parsarg ****-*H 
nO'r.r.ourJ!J'·::tllt11- (,-,) t-'l ;_,,, ·- ~ .· ·. 'J: 

rl =-r·<:·ar·n lr' -~-t ( 1+ 1 ) - { ,-, j ,. , ..... _. -:1• ·-- .. J, I.· .. 'u. 

morp_adj(t,t,num,num,num,gen) - fi,o,o,o,o,o) 
X********** To get different attributes of main verD 

(i,o,o,o,o,i.,i, i,i,e) 
- tl,o,o,o,o,o,o,o,c 

\ ***WHH. To •3et different B.Hr-ibutes of •.;erb helpin~:1 "$.1""ll" 
nondeterm morp_hp_verb(t,t,num,num,num,tens,num,gen,pers,num)- (i,o,o,o,o,o,o, 

:-: ******** Tc~ :;et different attributes of linking •Jet·b ~.rrr 
' + 1! I '+ t ' ' ' ·. ( o ' nonde.erm morp~.<_verc!v,num,num, .ens,num,gen,persJ- tr,o,o,o,o,o,ol ·. r,o,o, 1 

.-.,n,-· t-.r I+ + ~-+r·r' -.. t '- - f 1 .-. 1 ; ) r,- ; 1· 1· 't ·-·L• ,_.a,._,.t-,"1"•1~'• f.:j, ... } \I!'JJII>• · ... _lJI/ 1 • 

nondeterm conca.ten1\t,t,~tdng.t.,t)- (i,o,Li,o) (o,i.i.!.o) (i,o.i,Li) 
.• I t I f ', 

'· 1.' 1.1 l.l l.f 0} 
't~ + 1 .- ·. ""' ''" '' ·. ncndeverm ma.cn_glgen,genJ -tJ,Jl lO,lJ ll,OJ lO,QJ 

,.,,-,,.t;lafe•··'ll "'.:1-+.--h r.frJ"m r·un··'i -fl' ; I f.-, ; 't 11 .-,·, {.-, •""~ '! ! ! ·.J I -~I,.· •· ·! I Ill' \.· \.· i, _11 ~ '.i i _I ; I I: ... ,P .l .t' ~ !_•! .! .· ':. J. J \,.! ,· '. 1-· J \..' .· 

nondeterm ma.t.ch_p(pers,pers) =(i,i) (o,i) (i,·j) (o,·j) 
•; 1 . . - ,- t - .-. - ' 0

[ - ( ; ; .-, " ) ·, ex_tt .. >~num,num,gen, .. um,pers~ "''·' .,o,."'''J'o' 
~!ex(t,num,num,tens,qen,num,pers)- (i,i,o,o,c,o,o) 



¥************ 6 ~~mn1o nl I cvl~nn ******* l•'t··a··•··r··o··r··e··r··t··r··e··t· I I ~U.IJI!"-' 4 1..· '-'I L-'..,...'\ J '-·l..ll I ., .. , .. , .. , .. , ., .. ;. 

global da.tabase - m';!:-ase 

clauses 

lex_n(t,num~num~gen,num,pers) 

lex(t,num,n4m,tens,gen,num~per~) 

le::.( n("-'7i-~~t-~"_, u!!•Our/'_; "common"_, um"_, "s", "t"). 

l -.... ("&;--)f!..•, "'•·,.-;,r-," n -.,-.rt ,- _ .. " " "<·"' "t") ,e .... _n .. ...,-,:11 , ,,<..lc,, ! LwllliT,Utl 1 ni 1 •. 1 , ,. , 

1 -· • f~H H U H U H H U U U J. U '• 

ex n\ "'"' _, noun , common 1 m , 2 , (. ·'· 

1 {",....-~.,., uu unu•uuut••\ ex_n, ~: .. u«~' , noun 1 common , m 1 s- , .. ; • 

1 ""~' n u u •• u u u ., u + u \ lex_n t ~'~tf' _, noun , common , m , s , ~, .J. 

1 -·u~u u H u •• u u " ., ""'"') 
1 ex_n \ '-T;...,..., , noun , CN!ilnon 1 m 1 s , , ... 

lo·· .-.{"~' ".-. .. "·--om on" "m .. "~-" "t"i J.l..-~~--"' ;.J-"n' , ,;oun , 1..- ·mm 11 , 111 , ,;< , ..-. 

1 { U~P U •• U U U U " " tf + H '} ex_n, ~)(1, , noun • c-ommon , m 1 s , , ... 

1 ("~" ., .. .. ., u .. ., ., "-t" ., ,ex_n ...... ·-.:'""'""H, noun 1 common, m, s, ..... 

1,:::;·._.· ,.,("~' u,. .. -,llti .. "cnmn;.-,n" "m"" n ........ ~, 
i'-·:··._Jl.._ ''i:·("1 .f ii:.''..A£1 } Ul!llil'-'li .I HI .P J 1.: •• ·, 

1 - --• ••-::r=rru u u u u u u u u u t "' ) :ex_nt "''"""<:." 1 noun , common , m , s· , , " 

lov nl"~' ... 11 ·" ., jMm.-. u "r,·," "-=--" "'t 41
'1 ... \,. .. ,.._,,, .... ~~'-4-=.-ii _, :10un _, Ct illlll'-'n , ,,. _, -.:.· , · :-, 

1 , ... i;..~U U H U U 'ff U H H "+"') 
.i. ex_n .. =-4!~1 ·' noun _, common , m , s , .... · . 

1 ox· .... ~ .. ~~· .... liittn•• "r·ol'l"lrrti•fi" ".t" .. ~." "t"l 
.i.\...·1-ll\ :"~:~! 111...*'-UI! \...· IUiil'-'11! I .I ,;. ! _.., 

1 .· H~H U H 'If U U U U U U t " ) ex_n! >:.~t.st , noun , common , m 1 s: , . .. . 

1 e~..::_n c·s--~ ..... =iZf;"' .. "noun"' .1 .. common., l •• f"! .. s" 1 "'t .. ). 

lev fl{'ft~f ",-,rq r!U H,__!'\MI'if"\f'"IU "r U U U "1-"'} 
i ·1\- I\ fL-10:""1! l 11'-'J,; l I...·LIIIiln'-'11 ! d( .f .£ ! •.· _.., 

lo t"'c("P.J"?T" "ni nH "r·oil'l"lrt,..,n"' U~··f u_..,.U UtH) " .... X-'' \ .. ".. _, I I u u I ' ·- u lit Ilk.• I I I I ' J. ' \.: / I 



'.-!.U,J ._ . ._ '-· 

.. ., .... ., " .. "' m , s _, ") . 

lcvl"i1"" .,_r(;o"t., ••r.,,mer-=-i"" 
• ._ .... _ ~- ....... -' ·j·"-"•J'-·'- •.· ' li\.fl;l ·i '-'-.1. ' 

1 .- u4t--,.u u ;l • f u u l " H 
.~.exl "="'',.., , a.t4,Jec .· 1 numeraL , 

H U U U H H H 

lex ( u~··,., ad~j~ct ••, "numeral .. _,., u " 
.. u .... 

lex ( .,~.,, ., '·./&rb .. _, '" •• ., u u H " u n ,. , pres· ·~ 

j - ·.: f •t"frrTt U 1. I"" f-. h U U U H H U • e.-',· ... , _ _. ..... e • .._, _, 
H H 

lex("~', 
.. . _., 

'...'erl:: , 
.. .. .. .. " .. .. " " 

1 Cr' ( "dt., ", 'or~~ . ., ., .. .. .. " " .. " " l ._x , , ·,-~. ,_. • 

}o' ("W" u,, ,...t-," '' " .. .. .. .. .. .. " c.X. . ! ve; L' ! 

lex("~", 
.. ... .. .. .. .. .. .. .. " " \./er-t:: 1 , I 

1 ex ("t.:t..···f' .• "t/erb"," " .. u ,, n 

lex(''~'., " verb " ! 

....... , " .. ., .. , 

.. " " " " " " .. , 1 

., ... 
i 

.. 

.. .. , 

... "! 

.. " ) 

..... 
.I 

.. " I ; 

1-·.-{"~" ~'ltof"-t" •• 
l ~.\ \ ! Y'-·1 J J 

.. " " " " .. " .. u 'i 
! ! 

lovi'.,~' "tiQot·-h" " ., " " " " " " " ") 



SYNTA:·: ANALYSIS OF THIS SENTENCE I'~ RS FCtLOl·lS : 
t ~ I : ' : H U ' I ·· U U ' -· H t U) ' -· 4J ., ' ' t .-, .- ~ 1 _. U 

<"·<>n en.~p { m·-.. ~! •-IU,.,;-, I ·::· ! !'Pfi·-; I ol·' i 1 n<>r<:•-,1 1 t ;:.n;;:·;:. I n•,- f<:· 1} 1 :::Pfl .. -,! f;'-!iJ/"1 r1:,-i. !. nf'I\Jn i 
-~-'--J' -~~~-~- '-''""··• lift-'" ...... ·f.j-· u' ,,, ,_, •. ._., .... ,,._ .· ..... ._.,,.,_ .. _., r-· ··.J ... _ .. _. ·-·· ._ ·-· --- • 

~"I '1 \)~>rb nl11 i '·'"'rh i" ,Jha+ u i "~"I 1v• lnui I I i .-,~ '··' f "~'I ·, ) ) I :1 ...... , ... _. -1· 1 .,.,...,- ._ ...... _.J. ·'"' . :Jl-· t·'• ·. " 1 ·._ ..... •-: ....... . 

CASE ANALYSIS IS AS FOLLO~lS : 
,.._ f. ("-or.·fm.-.rl{~·.,,mt-{ 41 ~-".., .--.c..-rll"r--."1 .-.u·-~-;-,{Hf.H) +-r,-:---{.,;--.w,-"'1·., r,t··r.r,~.:--!'IL-.-.+~(r••ilt-. • -.~-. 
.;.en._._,.)\..·id\1!1'-''.J\!l'-tiiHJ\ ;:. /.P:j'-·il•.~'. ;i: -"!f-''-·f..:i!\ •.· .-.f: •. !j!J-.:.-L.'. t_lf,_..,. :"/J;-=;U,_-U..:\L:\=jJ ;,;,..,\ :'-'-f!i_f-':1 

1 (noun("~"))) J)) 

riti II j.ICl~'T Tr,·6f·.t··! '·--'7r M(pr CTPTn-'·~::-·:: '-t·r·r, /- ',·~· •• r-.-· '-' ··u•ll ;·._.· 11lf-l.~'-'- tl·), ... '- "-''-'llt-tll'-._t hJJ....!·.j·f/..-. 

START INPUTTING A SENTENCE : 
~ ~ IJ.S2T t. 

SYNTAX flNfl.LYSIS OF THIS SENTENCE !S AS FOLLOl·lS : 
t .- d{ !'"") ,J'UII"· .·"t"'t 'II "). t~·· 1 1. {" sen ence~mo \num.)\ s .,genu', m J,~.er~n', . J1 enset. pres. l .• sen .Jlnoun_p,-, (noun, 

.....-n-T'')' -' I 'i.. I ' ( .. ''~'' ) h I 1 ' I ' ell + . "~'' '- ' ' . 1' "'4-1 , .. '1Vet'b_p,-u' .. noun_p,u nount '::!..._...,_,...,) ..1 .. _,'.Jer~._r-..-: 1,'-.Jet'.)',s_· ..... -,a~u( ~''-'='1' ·'lr,eJptn( 1 

k ( "~" \ \ ' ' ) ·. \ n \_1
v

1
' v J J).! ) } 

CASE ANALYSIS IS AS FOLLOWS : 
"F''1~ c--er,·(m,.,dit-1'"'1;("~'''1 ''e·cll"m"\ ,-, r···~· i"t"i f (" r· ~").i •··'O"·- ·((L -.f-i - ,.-, ,h ~-~· ,_.,. ·"'··"''_~ , '-"''-, .:: ... 1::! IlL" !; . 1 Fe ._,n ........ ~ense, p, e.:::: . .... lt-'t '1-'us. ~<.·3.! ~ct.-.nt.''"'"-'"" 

1( noun("~"))), kann( noun_phl (noun ("g_-(-..~t:h"))) J)) 

r t.·::rt .:,rjH"·I 'r"·:: 1 c: l ·::: H'' ·:::. Fni I 01.1:~ : 
·-·I ;._• 1 11 I L- 1 - 1 .l ._, .L ._ ' ·-· -.· ,_1...- n- . . . 

sent. :sem (mod (numb ( "s" :•, gend ( "m"), persrd "t"), t.em e ("pre~"} J .. propos: i. C ka.r-ta.l nour·._ph 
-. ,.,. l .. I,.. {"~''..···,1'1·., 

·1 { r.·-·un i u:;n::r '!_ I ., 
1 

:: .=tr·"4,t! •,-~fl1LjP1 f•, ,-·,11 rrJU~'; . ~~.;! .\ ....... :" ..-
~ ·.il'-' i '• .,......., .· ." i. '''-"·' '•' ''- I_,_' . 



-~Ac-,.. At··.J6 1 ".:~·1c 1c- A~ rn1 Lnw: : L ,::.t. II .nL r..., ..., ',_) ._, I ·-· L.. ~· - • .. " \ . ., r L t - ( - I - h 

t ... -d' !-'" "'1 "'""·n·-l("m") •'et'"'-,("t") ten.::·e( nr-es .. ),proposl .• ~.ar a. .. nul!,l_!-'" sen _~erH'.mu lnum-'\ s "::1"'"' '·'~ ,I.· ' ., · ~ 
.· .• - ( ";:;-;:'' ) "l j 1 \ "i 1t. pnuun ~--: ....... ~ , .. 

DO U ~!ANT T 0 ANALYZE MORE SENTENCES ANS ( yl n ) ? 

SYNTAX ANAL YS 1 S OF THIS SENTEtiCE IS -.ft£ F OLL m!S : 
t .. d( L(" ... d'" "' r"t"i t r" ")' +~,.. h~r dt'1( sen ence!mo numu. s J,gen l m J,persn. ,, ense. pres J,sen.2lnoun_p ~.mo 

adj (r·a.rlj(noun ("~'),par ( "~')))), noun_ph1 (noun("~'))), verb_ph3( noun_ph1 (noun 
("tR'')), verb_ph1 ( ~;~erb(s_dhatu("~' ),he lpv1 (link_ v(""$"))))))) 

CASE P.NALYSIS IS AS FOLLOWS : 
f .. ,i' L '" ") df" ") ("f") t .. ., ""l) i"(L. t ( i sen._sem'.mOulnumu'. ~- .. ,gen .. m .,persn· ...... , ens·et pres .. ,prcpos. r:.a.r.a,nDun_p.-: 

"( rif.li. d,, d,, .-.,~·· ("-:r.ro''. ') '1' . .,~,, )') L . h1 .J .. mot. .. a Jl.r.:J. .J' .. noun'. ".14-1 J,par. ~~ }.)J .. ,noun_pn '.noun(_.,:;,~~, .I .. J.,,:.arm'.noun_p .. 
( n-eu n ( •!~' ) ) ) J ) ) 

l)(! ! i I.IH··· tJT T n C.NA! V7r H(lPr 'J:"'NTrNr[' C.N~ (I I/ r. ·, ') 
J.i ._... '-' Ml I I I \/ I II II L.. J '-~ I i ·.·-t\L.. WL..I I I L..l 1"·-· ,_, Ill 1._',\ "'J' II [ • 



BIBLIOGRAPHY 

1 .... Mary Dee Harris, Introduction to Natural Language 

Processing, 1985, Reston publishing ccmp. A prentice hal!. 

~. 

L. James Allen, Natural Language Understanding, The 

P. • • 'C . b l . h. ~er.Jamrnt .umm1ngs pu rs, 1r19. 

3. Gerald Gazdar and Chris Mellish, Natural Language 

Processing 1n Lisp (An· introduction to compuh.tional 

linguistics), 1989, Addition Wesley. 

4. Fernando C.N. Pereira and Stuart M. Shieber, Prolog and 

Natural-Language a.nalys is, 1987, csu stanfocrd 

5. John E. Hopcropt and Jeffre'~ D. Ullman, Introduction to 

automa.ta theory language and compufation, third edition 

- Addision Wesley. 

S. Ralph Grishman .. Computational linguistics (An 

introduction), 1~, Cambri-dge Uni•v•ersity press. 

-· 

7. Semantic -Predictions and Disambiguation in Natural Language 

Understanding (CSI ·Jan. 1988), T.U.Geetha a.nd p 1/ 
i\•1'-• 

c:· h . -...;u..,ramanian. 

Eduard ~1 Popov, Talkin•3 uJith conputers In l'!atJ,~ral 

Language, Springer-Verlag Berlin Heidelberg, 198~ 

9. S. H. Kellogg, A grammar of the Hindi Language, Oriental 

books 

10. Dr. Murlidhar Shrivastava, The elements of Hindi grammar, 



11. 

1987, Motilal Banarasias. 

Michael C. Shapiro, H pr1mer rf modern standard Hindi, 

1989, Motilal Banarasid2s. 

Ra1nesh cha.ndra mahrotrc. e.nd ___ Chitran,ja.n iar'1 

(in hindi), 19t:S, 

prakasha.n. 

Suraj bhan Singh, 

Hindi), 1985, Sahitya sahakar. 14. 

as a coqnitive r,;rocess. vel. 1, w . 

'Hindi Va 

' . :.h,-.i-. . p ..... ,,._,,an 

(in 

Language 

15. David Maier and DavidS. Warren. Computing with Logic Logic 

pro:3r· amm i ng ttl i th prc:l og, The Benjamin/cumming 

publishing. 


	TH34680001
	TH34680002
	TH34680003
	TH34680004
	TH34680005
	TH34680006
	TH34680007
	TH34680008
	TH34680009
	TH34680010
	TH34680011
	TH34680012
	TH34680013
	TH34680014
	TH34680015
	TH34680016
	TH34680017
	TH34680018
	TH34680019
	TH34680020
	TH34680021
	TH34680022
	TH34680023
	TH34680024
	TH34680025
	TH34680026
	TH34680027
	TH34680028
	TH34680029
	TH34680030
	TH34680031
	TH34680032
	TH34680033
	TH34680034
	TH34680035
	TH34680036
	TH34680037
	TH34680038
	TH34680039
	TH34680040
	TH34680041
	TH34680042
	TH34680043
	TH34680044
	TH34680045
	TH34680046
	TH34680047
	TH34680048
	TH34680049
	TH34680050
	TH34680051
	TH34680052
	TH34680053
	TH34680054
	TH34680055
	TH34680056
	TH34680057
	TH34680058
	TH34680059
	TH34680060
	TH34680061
	TH34680062
	TH34680063
	TH34680064
	TH34680065
	TH34680066
	TH34680067
	TH34680068
	TH34680069
	TH34680070
	TH34680071
	TH34680072
	TH34680073
	TH34680074
	TH34680075
	TH34680076
	TH34680077
	TH34680078
	TH34680079
	TH34680080
	TH34680081
	TH34680082
	TH34680083
	TH34680084
	TH34680085
	TH34680086
	TH34680087
	TH34680088
	TH34680089
	TH34680090
	TH34680091
	TH34680092
	TH34680093
	TH34680094
	TH34680095
	TH34680096
	TH34680097
	TH34680098
	TH34680099
	TH34680100
	TH34680101
	TH34680102
	TH34680103
	TH34680104
	TH34680105
	TH34680106
	TH34680107
	TH34680108
	TH34680109

