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CHAPTER 1
INTRODUCT TGN

Natural language- is any language that a human learng from the
environment and uses to communicate with each other, Natural language
processing refers to  the operations aqalgiis, sunthesis,
transfnrmation and inference performed on specific kinds of natural
language elements. These operations can be defined as follows
finalysis is breaking of natural language units, like senience into
constituent components (part of speech), e.9., breaking a sentence
into ite actor form {subject) and action form (predicate); Synthesis
is generating language units %rom smaller components, £.9. combining a
nominative form and indefinite verb form._Transformation is changing
of the units into  another units and subunits that belong to a
different class of the original unit, e.g9. converting a declarative

(nositive) sentence into-1ts interrogative form. Inference is drawing

of conclusions or bringing out implicit knouledge from the knowledge

already explicitly stored [1].

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

f rules and

L)

type of these operations are governed by distinct set
gach set governs a parficular tupe of operation. The <et of rules
governing an cperation is referred to as a grammar for that particular
language operation. For example, analysis fo a sentence iz governed by
a set of rules tonether defining a syntax grammar. Similarly, there is

grammar defining the semantics (meaning) of the larjuage.

1



The significant aspects of a natural language, however can ke

In almost all the languages there is a close relationship
between the syntax (the form) and the semantics (the meaniﬁgl, 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 syniax

analysis,
1.1 SYHTAX

Syntax concerns how words can be put together to form sentences

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

another [Z]. Thus suyntax analysis performs two funciions - Determining

uz
L]

the structure of the natural language input and Regularizing the

syntactic structure [33. Uarious grammars are used to represent the

mmar (suntax) formalizm G iz four-tupie and is

=

» 1)

language unit. A gr

denoted as G = (N,T,P,5), where T is the terminal wvocabulary, the
words (or symbols) of the language being defined; N is the non-
terminal  vocabulary, the symbols (distinct from  the  terminal

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



etz. MWe defined the vocabulary U to be the union of the terminal and

a finite set of groductions  irewriie

non-terminal vocabularies. P is

of the forma iz h where & is

(14
[}
b
-
“

rules}, ch  production

sequence of one or more sumbols from U and b is sequence of zero or
pore  sumbols from U, 3 iz the start sumbol, & member of M [E1. A

grammar  tupe s determined by the tuype of rules in P, Chomeky has

defined four types of grammars referred to as Chomsky hierarchy of

1, Unrestricted grammar (tqpe @l
2. Contexi-sensitive grammar (type 1)
2, Context free grammar {tyne 2)

4, Regular grammar ttype 3)

[y
Py
—

Unrestricted Grammar

N and
(1)

The largest family of grammars in the Chomsky ferzrchy perm

productions of the form a il== b, where & and b are arbitrary sirings

ot grammar with 2 {7 theze grammars are as
unrestricted grammars.
4 .0 0y -
.02 Context-Sensitive Grammar
suppose restriction on produs gooizboor

(XU

_ o i ks e o TL
grammar that b z lang az 2, Then ue

HiGL

grammar Cortext-sen:itive grammar. The term "context-zensitive” comes

' : ) -
#ncm 2 e Lrnp $rr thoto arammar LiRers S o nrndnﬁ+|rr oot lprﬂ
t 0N O Uomda ol YU viib e Wi Qahiadi p o wnior DAL Mo Wigaie Poan A )

al A & iz oal &, with < empty. This production permits the



replacement of variable £ by string  only in the "c

ontext” al - al

L1 Cantext-Free Grammar -
In & context-free grammar, every rule is of the form

Where @ iz & non-terminal sumbol and b iz a zequ

terminal

ence of zerg or

mﬁlg

mare and non-terminal symbols [51. There must be one
non-terminal symbol in the left side of the rule
1.1.4 Regular Grammar

1f all productions of the CFG are of the form A :i== wB or

Aiiz= u, where S and B are variables and w i a

string of terminals, then we cay the grammar

croductions  are of the form

linear grammar. f right- or left-linear grammar

grammar .

ral language in.gen

nv
—4—

for

computationally intractable. Therefore to reduce

complexity, the context-free grammar is

This context-free gras

morphelogical gra

ammar, repras

grammar framework, however, fails to caplure many

language. Another framework whicch is more close to

== By oor A Stz ow, we call it

iz cziled &

nerai turng
in nature. A context-.znsitive grammar
the

used to define
mmar ie then cupported by ancther grammar
enting morphological phase.

aspects o

(possibly empty)

is right-linear. [f all

left-

regular

out to be
however, 1is
computatibnal
the syntax.

called

Context-free

context-sensitive




qrammar frameork 1s called definite clause grammar framework. This

framework 1

[

directly supported by 2 programming  language Turbs
;. H b ) Juaj

-
)

Protog, The definite clause grammar iz 2 grammatical form cloze to
-index  grammar. In our approach, for analysic of a Hindi sentence we

have adopted [CG formalizm.

1.2 SEMANTICS

Semantics concerns with what words mean and how these meanings
combine in sentences to form senience meaning [Z]. The meaning of a
natural language word and senience is the entity and action it

denotes. Semantic - interpretation iz process of determining  the

g ad

meaning. There are wvaricus formalisms to represent  cemantic
interpretation. Some of the main formlizms are:

1. Case grammar

2. Conceptual dependency

Z

3. fAugmented Transition Network

1.2:1 Case Grammar

The notion of “"caze” has been used to refer to several related
concepts. Traditicnaly, it has meant the classification of noun
according to their syntactic role in & sentence, signalled by wvarious
inflected forms. In Engiish, only proncuns have  these  case

inflections, For instance. first person singular pronoun s “[Y

(nominative casel, "Me" laccusative objeciive cazel or "My" (genitive
possessive case) ding to its use as szubject, object or

pogsesgive article, The idea of 2 direct relationship  betueen



inflections and cases is one kind of case, alse called “surface™ =

[
o]

syntactic level” case. Fillmore argued that the concept of case only
dealing with surface structure was not significant in any meaningiul

way., 1he deep structure reveals the ca

(2]

es of importance to the

meaning of the <cenience. The following examples illustrate the

He told his son a bedtime story.
He is the subject: teld is the verb: His son is the indirect ohject;

ime story iz the direct object. In the sentence

g
—
(5]
(]
2
o3,
£
{20
£
P ad
e}
o
€.
(w1
I

edtime story by him

1
b 4 Mia

“

the subject is now “hiz son™, there is no indirect object, “him" |

+

abiective form of "he". Mete that in these tuo examples the surface
o

ases are different even though the meaning of both the sentences is
zame. If the case definitions are related to the meaning then this
kind of anomalous situations would not arise.

Fiilmore poiﬁylateﬁ‘ that a sentence in its bazic structure
consiste of a verk and one or more noun phrases, each asscciated with

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

ance of 2 single case bul each case relationship occurs only once

dccording o Fillmore’s case grammar, an action (i.e, a werh)

“

can be related to at most five following cases

=
>

Fgent - instigator of the action, an animate being.

Instrumental - the thing used to perfors the action, an



Locative - the locaton of the action and other cases.

v
L]
2
=
o
oy
D3
+
o5
2

Thiz framework does incorporate the information about, tense, aspect,
mood, etc. representing the modality of the s:nfpﬂ-e Therefore, to

capture the complete meaning of the sentence, the proposidion P

modality M. The sentence meaning iz then represented by :

centence i=z modality + proposition

or . —
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preposition, postposition or 3
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The nratural language Hindi presents iteelf to the case frame

D]

azez, A Hindi senience can have zi most cix of the following cases @
{. Hominative

Accusative

(S

Instrumental

o

In Hindi, genitive and vocative are not considered as cases but
genitive shows relationships between noun phrases and vocative shous
exclamation. — )

1.2.2 Conceptual Dependency

her  approach to represent the senience  meaning s

[

conceptual dependency (CIY, Conceptual dependency theory iz similar t
case grammar in that the representation of the meaning of a sentence

revolves around the action of the sentence. Bul there are significant

that the action of the
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irterrelationship of a set of primitive acts

& majar aviom of conceptual dependency iz that any tus

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

(1]}
[¢7]
[y
=S
-
(a4
2
L]
[y e}
-

[N ¢

zentence, Therefore, the active and paszsive forms of

congidered to have the same meaning. Sa, in  conceptual dependsncy

sentence
Iohn threw the ball
and

DIRECTION @ FROM & lohn

T * comeytherea
kv peRR i twailified e

IR .

thus, in CD Fframework the information in a centence is

represented by an internal structure known az  conceptualization. A

conceptualization can - be active or stative. fn active
conceptualization congisiz of the following slots (reles fo be played
by objests in the action): acter; action; object; and direction,
tzource  ffrom) destination (io)). The reader is rzguested to cee the

above  example  again. A conceplualizaiion can have  another



The concept which can play waricus roles are referred to 2z PP

{Picture Gdders 1. For example, 2 PP DOG has atiributes PAs ¢ animate
and colour, @ PP serving various roles like that of ACTOR, CBIRECT ar

DIRECTION must have appropriate Pis,

Shank hasz defined primitive actions or ACTs &

(4]
L

£, Moy

r~

is any action which invcives movement of 2 part of 2

P

. PROPEL iz an action performed by & person which causes some

cbject te change location.

£al

o INGEST  invelves  the action of taking someihing into
person’'s body and is primarily used to describe  eating
and drinking.

4, EXPEL is the opposite of [INGEST,
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B. SPEAK means *o produce a sound, €.3. =ingin

8, ATTEND iz the opposite of SPEAK [ receiving information

18, HMIRANS invclves & transfer of information to or from the

o



11, MBUILD involves combining mental information and used for

concepte such as thinking or considering

f conceptualization can have tenses. These tenses are

(4]

1. Pregant

2. Past
3. Futurs

4, Hegation

8. Continucus

Dl )

. Guestion

1.2.3 fugmented Trangition Network

An  augmented transition network (ATN) grammar iz 2 recursive

transition netusrk  (KTND that is augmentsd with 2 set of regisiers

with-arbitrary conditions and

grammar (161, To understand

hrieflu the concept of ATHs conzider & small sample grammar

p== NP AU U
S i1z NP AU U NP (PP

S iz AUK NP U

11



§oizz AUX MP UNR iPPx
NP ti== DET CADJ)x N (PPix
NP :izz MPR

PP i:iz= PREF WP

The networks are referred to as RNe az =
HPY instezd of cauzing a transition to z node results into traverszing

a2 conplete netwsrk followed by a return to the calling position.  Hhen
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to Tranzformational grammar. @ transformational grammar consists of a

base component and & transformational component, The base component is

a context-free grammar and the transformational component iz a set of

3 THE SCOPE OF THE PRESENT HOR)

The area of rztural language processing (HLPY  in  computer
science 1z congidered to fall in the domzin of Artificial Intelligence

(ALT, Al problems are computationally hard for two reasonszt the first,
ne appropriate data structurss (grammars! zre available that s

teven majority)  of the problems even in a zingle given domain, The
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tg the problem at hand and thuz clearsut algorithmic solutions can not
be proposed for the problem. In area of NLF no syntax or semantic
grammar frameworks are available that can'capture agll the asgpects of 3
given natural language. Even in limited semantic domains (like law,

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

Designing a general purpcse HLP system still remaing 2 dream.
Even 1o achieve this efficiency, hundredsz of man hour efforts are

needed. Considering the time framework available, we aim to analyze

complex gentences for our analysis, Complex noun_phrazes consisting of
varba} adjective have also‘been kept out of the scopz of this work.
Inspite of these limitations this work cguld be a significant step
torwards  proceszing Hindi text. Removing the limitations  Just
enticned above would involve extending the grammar used and writing
=ppropriate procedures,

Ac mentioned earlier we |

nite Clauze Gramwar. Since Definite Clauze Grammar is directly

morphelogy  of the Hindi, Chapter [1] deals with the dezign of zynta
parser,  morphological analyzerzs for different constituents  and

zemantic parser. The implementation of different analuyzers and parsers

is described in chapter [V, The final chapter, i.e., chapter U gives a

.

(2]

14



brief summary and limitations of our present work,

15



CHAPTER 2 .

HINDI GRAMMAR

of the structure &ilowable in the language. Like other langquages,
Hindi sentence can zlzo be represenied using  a formal arammetical

tormalism. & sentence iz a basic element of a language, that exprese
a complete *1ﬂu3ht and iz made up of words, Different kinds of ideas

ar concepts like physical objects, actions, relationshipe among  ideas

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

called “Shabd Vichar”. Hindi arammar has following Parts of Speech

5. Adverh (Kriua Uizheshan)
£, Poztposition (Pars.-ql

-

. Lonjunction
8. Interjunction
Hindl grammar recognizes twe genders - masculine and feminine
{There iz 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 <ix

16
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cases (refer to chapter 11, .
There are come rules in a valid Hindl sentence to specify the
crder of constituents (1.e. words and phrasesi and their relationship

ather, The-order is referred to az construction and the

=
—

e

-
[14]
e
Lan]
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e
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s d
J

relationship of constituents with each other iz referred to as

2.1 COWSTRUCTION RULES
The order or sequence of constituents iz of importance so that

the meaning of a sentence may be clear. & formal Hindi sentence

follows the following construction rules @

2.1.1 Pesitien of nominative

The general rule is that in a sentence ine nomirative
fsubject) comes first and the verk comes at the end. Uther part§ ot
speech, if any, come in between the nominative and the wverb, For

example, in the sentence

ik

iz a nominative and

2.1.2 Position of object
I the wverb iz transitive, the cbject comes in between the
nomirative and the verb, For example, in the sentence
gz o w2,

frrard

—

L2
o
=
2]
[

g

Cme
o
o
o

aAvy



2.1.3 Position of adjective
Normally, adjective comes before the noun or pronoun which

come after the noun {or proncun) it

-
P
L2
o
[=V)
-+
73]
-
p)
)
=
(30
2
fxd
-5
b
H
=
Y]
L o
[«U
—
m

1. 38 S AES S % 2, 98 FFH T ?.

these czentencees adjective

qualifies the noun &FH.  HNote that in the first sentence the

predicat ive manner.
If a pronominal or guantitative and an attricutive adjective is
used together, the former precedes the latter. For example, in the

sentences

[

the pronominal adjectives R and T2 and the guantitative

A sentence iz the basic unit of a language, and the eszential
elements of 3 sentence are the subject and the predicate. The subject
g what the sentence ig abeut and the predicate says scmething  about
the subject. The subject of & Hindi sentence may ke!

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

18



1. = aw oo &, 7. 92 o &,

7 I ic the noun and F€ i the pronoun.

<. Twe or more nouns or pronouns, £.9.

ot v Mt gud g

= and M3 are the nouns.

(v (]

3. Bn adjective or numeral used substantively,

4, fAny phraze or zentence, e.9. in the sentence
IO FAH ArET = 2,

TH & FEH AT is the phrase.

jory
I
2
(2
-
L
D]
3
——
gy
-
A 4]
(S
b——
o
4
-
(a4
“
Y
o
ot
m
P}
[ar]
(4]

verh TEN% is the predicate.

.
et
(x4
1
(44
=
o
m
=
(]
%

2. Noun or pronours followed by 2 verk, e.q. in
g I W L,
T F iz the noun,
3. fn adjective followed by a verb, e.3. in the zantence

:
e

Ej

O

ie the adje

et

4, Any word or phrase used as noun followsd by a verk, e.g. in

19



% o sege & agm £

I o 39 OgEm € iz a phrage.

The extension of subject comes before the subject and the

a

extension of predicate comes before the predicate. @ subject can be

extended by modifiers such as adjectives or noun followed by
possessive postpositions 3, 3, 3, called relative adjectives. A

predicate can be extended by any noun, proncun 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 ths vert
in the order, Locative, #Aklative, Dative and Instrumental. For
examzi=, in the sentence

uﬁ..”\q ﬁ \?.,!'}' '.'Q a,?i-; I} r{T_"“ .m Qfé} |..£u-' ~ i

HUS T iz the Locatiwe

iwe

O # 1 iz the Dative; %
F6 FFE iz the objective z1d F2 FF the ver

Often locative of time comes at the beginning, even before the
nominative, -Where there are twoe locatives one of the time, and the
other of place, generally the locative of time comes before the

locative of place. For example, in the sentence

w2 & gz @@ o g,

20



TH-3468

-
i

@12 & is the locative of time and comes before the the

locative of place, U8F T2,

e
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i E‘

The general rule
instrumental come after the nominative, but this iz often violated for-
the sake of emphazis. For example, in the sentences

1, Oz F oS Fa 2

ey
2.

s the ablative case, ﬂréﬁiﬁﬁﬁ'is the dative caze
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Harioys congtituents in 2 sentence are related to each cther in
orda with certain rules. Generally, their relationship takes

. e , x . .
ain specified forms in a given language. Before we discuss the

general - relation of words and phrases in Hindi sentences, we must

dizoyss various morph

-~

2.2.1 MHorphology of Hindi Mords o Ry

The morphologic
syntax analysis, The smallezt unit of meaning in a language iz called
norpheme. A morpheme may be & separate word or made up of more  than
one  morpheme. The =ztudy of combining morphemes to form words and
deriving the morphemes from words is called morphology

]

When a morpheme i3 a separate word which can function alone,



which are combination of morphemes, such 2s ST the plural of

g, madﬁ up ot fhe tree morpheme 269 and plural ending ~@,

are called bound morphemes.

17

Matural language systems may not always require morphologicel

[<U

into the dicticnary. But storing all possible variant forme in the
dictionary is inefficient and unnecessary, because'mang variant  forgs
can be derived by simple spelling rules, such as in Hindi plurals
can be formed by adding -G ar -2F to the singular noun fe.s,
FEd or S from ) and past tense by adding - ty the
verbal root. Therefore a morphological analysis routine  to handle
regular wvariant can save the considerable storage space. Then only

ionary and root forms of

as cimple “and 5t traight forword as in English. Hindi wnrds are more
inflected than Enalish werds., The merphology for Hindl words s

described below by classifuing them in their respective constituents

2.2.1 Morphology of Houn
Hindi nouns have two forms - Direct and Oblique. In its ohligque

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

exceptions to this. So Hindi muscullnn nouns have two classes.

22



1. In this clas sculine nouns ends in 37 in their singular direct,

¢t and - in

b——
I:l.
ﬁ

=7 in their cingular chligue and in plura

their plural obligque form.

Example.

o , o \ _ L
Direct |, FEF (laraka) y JZ&F ilarake) |

Oblique | 3% (larake ) D AZH (larako) !

2, This class containz no distinct ending in their direct singular,
direct plural and obligue singular, but they add- 2 to their

plural oklique forms.

Example.
singular Plural
Direct | 9% (ghar) b 97 (ghar) :

Ghlique | ¥ (ghar) b ed (ghara) !

-

Thiz class of noung endirg in -2 shorten this vouel to -F
and insert -U before the oblique plural termination -, Same way
nouns  ending  in - chorten this vowsl o -5 before the obligue



Example.

Singular Plural

et (adami)

i
i
Direct |
{
1

= (chakoo)
et (adami)

#$H (chakoo)
Rl (adamiyin)

Oblique

!
i
i
i
!
1

S (chakeo) =pal (chakoon )

Like masculine nouns, Hindi feminine nouns also have tuo
classes.
1. This class contains feminine nouns ending in - 2 in their

singular direct and singular oblique, - X in their plural direct

and -3 in their plural obligue forms.

Obligue— | T3 (laraki) | 7ERRE (larakiyon) ™ —

2. This class contains the Hindl feminine noun ending in -4 in

their plural direct and in -3%.in their plural obligue, while
singular direct and singular obligue end in any sound except -2,

—gy -gm-

24



| @ (pustakon? |

nouns are third percon,

farpholoay of Proncun

tollowing classe

(2]

1. Personal pronouns
2. Demanstrative prencuns
3

. Relative pronouns

4, Interrogative pronouns

Hindi personal pronouns
g to three pereons and each claze has singul
le,
ot iy
Singular Flura
! person | = : = ;

[y
-3

[o—
o]

11 person | TE, 32 P, 1
AUt i an honorific persenal pronoun used
- - i R Y -1 .
elderly or a respected person or of equal <ctatu
familiar ity or acguainiance

are divided into three

-3

anguns

-

classes,

nd g
ddres



Declension

;le, persona

[ pronouns followed by

Example.
Singular Plural
Direc obligue Direct cblique
.= oF 09 ' Em Eeafer
Y i Od voTH gH W
i ;
P18 il e rs HO 1] i1 vy
Vg esflved Coog = 0
: P
N - IE R - | @
Further sequences =f Hindi personal =ronouns
postposition & may _opt 1ona11u be replaced by 3i

O IR
T +
=+ =
= o+ &

kiR
3,

4

26
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becomes

becomes IH
hecomes €Y
hecomes TFE
becomes &FE
becomes S-&

I

of personal pronouns can be formed by adding case-

are

tollowed by




Thus  the sentence S @AY is equivalent ﬁo =z
T, There is nc contraction of 39 + &,
he third perzon pronouns TWithis), J&{that), FTithesel,
~dfthosed - -in addition to serving as personal pronouns alse function
as Demonstrative pronouns. The chlique torm of TI€ is §9 and J€ iz

& ig 7%, Thee forms can be further

,
-

el
[
5]
L)

1
i
=3
[ o

inflected, as illustrated abouve.

Relative pronouns are used in complex sentences toc join one
clause to another(subordinate) clause. They have direct and cblique
forms. S g the sin gul«r direct and plural direct. It's singular
obligue is "RTE" and plural oblique is "FaE".

Interrogative pronouns are used in interrogative sentences.
FF(uhe)  is the singular direct and plural direct of this proncun.

Ite singular obligue forms iz BF(uwhich) and plural obligee is

F(uhom).  The indefinite Rrenoun 3 has  oblique form R,
Fronoun &5 does not have an obhlique form.

2.2.1.3 HMorphology of Adjective

An édjective gualifies a noun. Hindl adjectives generally agree
with- noun Vin number, gender and case. There are two kinds of
adjectives - Uninflected and inflected. (nly Inflected ad

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

Uninflected adjectives requirs no agreement with noun,

Masculine adjectives end in ~27 in singular dxrect and in @

- - 27



in plural direct, singular cblique and plural cblique. But adjectives

in feminine gender end in -8 in singular direct, and remain same  as

singuiar direct in other feminine forms.

Example.
Hasculine
Singular  Plural
Direct | =3 v ;
Oolique | o0 e X
Feminine
Singular  Flural
- Direct | 3= R
Obligue | ar=ee - S
Hindi adjectives are classified as

— 1. Pronominal adjectives —
2. Qualitative ad] ect’“e

3. Humeral adjectives

when  they

——
"D
)

Almost  all the pronouns may be used as adje:

qualify nouns following them. Then they are called Pronominal

ey

Qualitative adjectives describe the condition or guality of a
thing. For example 9, T=7 etc

Numera! adjectives are of several kinds. They may indicate

definite number as 9%, & or indicate indefinite number as A,




aF, 3% ete. They may alse indicate the guantity of a thing,  When

nuerals are used in ordinal form they get infliscied according to  the

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

411 ordinal numeral adjectives ending in 80  like o=t

have their CJTFESﬁUndlnq feminine and obligue forms such as Ol
and T=E, They are inflected like masculine adjectives ending in -
.

The sense of superlative and comparative degres iz dencted by
some of the case-signs such as ¥, ¥, & etc.

Adjectives other than those ending in -7 do net change in the
feminine. For example adjective &=V have the same - feminine and

masculine form,

2.Z2..1.4 Morphology of Uerb
Uerk 1s & word that tells or azserts something about some
person or thing. Hindi verbs are affPt ed by the distinction of voice,

mood, - tense, gender, number, person and case. The veices are fue

fictive and Passive. The moods zre four . Indicative, Subjunctive,

Imperative and Infinitive. Hindi has three tenzes : Present, Past and
tuture, They are further divided into fifteen tenses. They are grouped

1

into two classes- Tenses frem the roct and Tenses from the participle.
Hindi participles . are three  Imperfect, Ferfect and Conjunctive.
Tuelve tenses are formed by means of these participles, and remaining
three are from verbal root. A verba! root is that bazic form which

rem¢1n° unchanqﬁd in various formations of the verb. -

2



Group | - Tenses from verbal root

Contingent future (TMIRT 4RE)

[y
-

r~2

. fbgolute future iSﬂm=§‘%#§EU)

2. Imperative future (TTE gRywT)

Groug 11 - Tenzes from participle
1, Indefinite Imperfect (ST Tahani)
2. Present ,, (EERT )
3. Past ., (o e
4. Contingent (IS 83D
C. Presumptive ., (wfem a%ﬁ:nw) -
€. Past tontingent ye (ool s
7. Indefinite  Perfect (FWFU )
. Fresent e (O FEES)

9,_ P&S+ Iy lqufwiﬂ__”

18, Contingent

Cont ,,  ITTTET )

11, Presumptive . (FFEN aE)

12, Fast Contingent ,, (70 séamh)

Imperfect participle is formed by adding to the verbal root the

.. ] " Ar y AP ) T
suligble "3, Ond perfect partici

o
oY)
ry
—
[vd

cle is formed by adding =yl
"ar" to the verbal root. Infinitive iz formed by adding "7 to the
verbal root. Hindi verbs are found in dictionary in it’s infinitive

form.



Example.

Tngerfect

Ferfect Infinitive

The distinction of number and gender is gererally maintained,
dowever, the distinction of gender is net found in the contingent and

the imperative future. Everyuhere the second and third persen singular

terminations are same and the first and third person plural
terminations are alsc same.
Contingent future tense iz formed by adding terminations given

below to the verbal roet.

Example.
Persons | I 111
Sing. | ¥ | g 7 :
—— Plup, 1§ a0 e} “}‘ —
Terminations of imperative future tense and contingent fulure
are identical except in second person singular, whichk is formed simply

A to the verbal root or by use of werbal root on

denotes commands, regquest, entreaty

Infinitive forms of verb are also used in b

and plural, Fer examp. T8 G&,

fbsolute future ig formed by simply adding T, to the



feminine is T,

Example,
Perzon . I 111
| 4§ Has ‘Fem !Mas | Fem | Mas ! Fem |
Sing. _;mr St o2y SV | B e |

Plge. 1OR drft ! AW At 1 Gt

Imperfect tense represente an action az not completed and
perfect as completed. fs indefinite forms do not refer to any
particular time, present, past or future, they are called indefinite.
In these forms simple &, &N, I are added to the root, e.g.,
and HMRET are indeéinite forms of & (to eatd. Mo auxiliary is used

in indefinite imperfect and indefinite perfect tenses. Other ten

tenses are formed by the use of auxiliary verb FF.

Example.

_~ 77" Singular masculine Plgra! masculine

. ol nooour oo uooar
e I 1% . 8 % & @i
Past Img e L R : g g g
Cont.Imp | EF @& L@ & @ & |
Presum imp- :im‘ VEm L Em o @R @ @n H

Past Cont Imp! B0 | S ' &3 rEE Eaas :

The entries for,pgrfect tense (present as well as past) are the

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

I ¥1



verb changes). For feminine gender inflection 37 is replaced by g

and inflection @ is replaced by € throughtout in all tenses.

‘ﬂ

There is another form of Hindi werbe called causal form  or

- —_ . - P

,...
-
1

causative form. In Hindi the verb undergoes some change to give
causal form. Hindi causal verbs are of two types - First causal and

Second causal.

First causals zre simply formed by adding 37 to  the werbal

roct. This causal expresses imediate causati

o]

n. Second causale are
formed by adding @ to the verbal root Thiz causal expresses mediate

causation of the act or state of the wverh. After adding above
syllables to the root, the roct is called causal root. Perfect,
imperfect and infinitive forms of causal verb are formed simple by
adding *, T, = to the causal root. How one car find different

forme of the causal verbe can be seen in morphology of causal verbs,

Foot 1 causal - Il causal

1. 1T | TFEA R ooz '
- = - = HE- ce i) !

-3

Generally the relationshipe of words in a Hindl sentence tak
the following forms:
1. Relation of verb wi tn the subject sr nominative,

Z. Relation of verb with the object

33 - -



- 1)

. Relation of prenoun with noun.

s
s
[3+]
—
(<7}
s

ian of the genetive with the word to which it is related.

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

r2

2.2.1 Pgreement of verb with the nominative or subject
Hhen the nominative is in uninflected form the verb agrees with

it in gender, person and number. For example, in the sentences

[

S ¢ third person, singular number, masculine gender and
present tense of vert ST, Verb 37 @ is third person, singular

number, masculine gender and present tense form of =,

Verb ic not inflected by gender of nominative in presumptive

future. For example, in the sentences

1., I9 a3, 7. &3 3,
FE is the presumptive form of verb 3F.

dhen there are two or more nominatives and all are of the came

gender, person and number then verb takes plural form of the seme

aender,
- Example.
Here 99, YO/ and 7O are three nominatives of same
number, gender and perscﬁ. find verh 053 € i masculine gender,

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

present tense form of werb Ug,

-

L | 3y



Khen there are two nominative differing in gender the verb
generally takes masculine form.

Example.
Here nominative T and S8 o= are differing in
gender, The verﬁ md & is third percon, gasculfne gender, plural

number and present tense form of verk I,

But when there are several nominatives, some masculine and some
feminine, the wverb agrees with the rnominative nearest to it

Example.
I R T H AR g, o9 @ R W

In this sentence vert 3 € iz third ‘persen, feminine

3

gender, plural number and present tense farm of 20,

—n
7

2.2.2.2 fAoreement of verb with theeiject -

B
<=
g
=
[~

When = is ysed after the nominative, the transitive
agress with the object. For example,

mrF 4 oE aw o 2,

[y
"

2. =g A U TR e g,

In first séntence; verh 2 | g iz singular number,
feminine gender, third pebéon and present tense and ohject Fﬁ?ﬁ? is
third person ,singular number and feminine gender. But in <econd
sentence the number of both object (F=R) and verb (S &)

becomes plural. .

35



When the Dbjegt ic with ite case-sign &, the verb takes third
persen masculine singular form.
Example. T -
1. &g 3 B A g 2,
2. TR 3 B oW 2w £,
Here in both the sentences verb 2@ ¢ ic singular rumber,
third person, masculine gender and present tenze form of verb g7
and the object B iz masculine gender, third person an singular

number,

2.2.2.3  fgreement of pronoun with noun

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

person and number. For example, in the zentence

- 2a R L

the nominative I iz third person, singular number and pronoun &

The form of genetive case-sign depends on the gender and
rumber of tﬁe~word fallawing,'to which it iz related in different
senses. For example, in the sentences |

1, I9 & F==1, 2. 9 & T=A, 3. 99 & T,

& ig masculine gender and singular number, ® is masculine  gender

and plural number and 3 ic feminine gender and singular number

36



possessive case-sign, Fo [z masculine gender and singular  aumber,
do sz masculine gender and plural number and == is feminine

gender and singular "umber.

s By NS |

2.2.2.5 fgre ﬂent of adjective with the word qualified by it
fdjective agrees with the noun 1% modifies, as regards gender
and number. There are some adjectives which have nc rre\po nding

by

teminine forms. They are treated as adjectives of common gender.

Examples,
1, o= JgH, 2. I d@gH, 3. e T,
4, T2 ITH, 2. = TEH, 3. =T A,

The adjective 281z masculine gender and singular number,2/™® is

masculire. .gender and plural number and Eﬁiﬁ i feminine gender = and

singular iplural) number. The adjective F=X is common gender.

A postposition iz a word placed after a nour or a pronoun ﬁa
show in what relation the person or thing dencted by it, stands in
regard to  something else. Hindi postpesitions are like English
prepositions. Since they are placed after a noun or pronoun; they are
called postpositions. Postpositions are also -called Farsrs.
Postpositions  are of two types, simple and  compound.  Simple
postpositions conmsist of ing one word, like &, &, & gtc.

Compound posipositions  consist of twe or more words. These

postpositions are u¢ed for many different functions, ranging from the



specification of case relation to temporal and spatial relations of
different kinds. The first element of compound postpesition is  almost

aluays &Flkel, or ki), For example, & &1, & Fw o,

8



CHAPTER 3
DESIGN METHODOLOGY

fs described in previous chapter, the structure of a Hindi
sehtencé ic governed by construction rules and.agreement rules, In
cnnstfucticn rules only the constituents ipartz of speech) are
considered whereas in agreement rules the form of these constituents
are analgze.a. For example, in the sentence & T g, =i
ic the gubject of the sentence and =R S € is the predicate of
the <centence. This sentence ic a valid Hindi centence. As it has a
valid construction, i.e. subject followed by the predicate, Simiiarlg,
99 R A @ is also a valid Hindi sentence. The difference in
the form of the root verb =, however, in the first sentence
(ST} and- in the second sentence (SRY) is due to  the agreement
rules ‘which must be adhered to (refer to chapter 2). A sentence is
grammatically correct if it is farmed.using construction and agreement
rules A;f the given languagé. One can d;;}gn a grammar where both the
construction and the agreement rules are zpplied in parallel. One can
aiso. design a grammar where constructicn and agreement rules azare
applied in sequential order. The second kind of grammar turns out to
be simpler <or implementation. In thisr type - of grammar the
aonstructionrgrammar is normally referred to as syntax grammar and the
agreement grammar is referred to as morphology grammar (for performing

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

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

°
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lexicon than the first type of grammar. The grammar adopted in this

work 1is of second type. It has separzte syntax analysis phase and

[e/]

ggparatemporpholcgitaé analysis phase.

f natural. language sentence is & meaningful unit, an entitg; in
principle indivisible and cohplete in itse@f. Therefore, at least in
erinciple, it should be possible o bring out the meaning of the
sentence while checking its structure, i.e. syntax analysis and
semantic analysis are done in parallel. Syntax analysis and semantic
analysis, howéver, for the cake of simplicity and ease are done in
separate phases which operate zlmost in a cequential manner. The
semantic analyzer takes its input from the syntax analyzer. In the
present work the syntax analyzer and the semantic analyzer are
independent logical units.

Lexicon is designed basicaliy as a data structure. Each entry

in a lexicon has a word with its syntactic and. semantic attributes.

Lexicon can sometimes be supported by-a-s-1 of procedures. Eevéiag]ng
a lexicon in iteelf is a major task. Preparing a lexicon may take
;eueral man-gears.»In our wark tﬂe function-af lexicon is substétutéd
by manual operations. Both the suyntax and semantic phases depend
heavily on lexicon for their fuctions. The schematic diagram of ﬁhe

Hindi sentence znalyzer which has been adepied in the present work is

qiven in figure below.
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The subsequent sections of this chapter describe the grammar

and methodology used in each phase of the sentence analyzer.

2.1 SYNTAY ANALYZER
The syntax analyzer, as already pointed out, has tuo phasss;

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

and the gorder of - constituenis in a sentence. & given iype of 3

constituent may have various valid forms (refer o chapler 2. For
example, FEHW, FEF  and FTH are three wvalid forms of
constituent type noun. The morphological analyzer checks the. walidity

of the form of the given constituent type. We have designed separate

_ ' 41___‘_3' ' -



grammar for parser and morpholozical analyzer.

3.1.1 Parser

The syntax of a language can be defined by a sét of rules
called production rules or rewrite rules. There may exist more' than
one sef of production rules, i.e. more than one grammar formalism may
describe the given language, that is to say, there does not always
exist a unique grammar for a given language. For analysing Hindi
sentence the grammar which we have adopted is described by the

following rules ©

(sentence} == {adverb}x (noun-phrase} {verb-phrase>
{noun-phrase> ‘i== {modifier} {noun-phrase’
{noun-phrase? ::== {ngun | pronoun)

{modifier>  llzz= {adverh)¥ {(zdjective’

{adjective; i== {(simple-adjective; |

{relative-adjective) |

{noun? (pfaearg)
{relative-adjective’ 1=z {nouny {parsarg-kad
(verb-phrase: 'i== <{noun-phrasei* {verbs’|
{simple-adjective> verbs) |
(adverﬁ} (verbs?
{verbgr ti== <{Link-verb) | {(main-verb) | <{main-verb’
{help-verh?
{main-verb) :iz= (saral-dhatu} | (samasik-dhatu’ |
{complex-verbk) - |

’J’



{complex—verky llz=

el
]
-
<]
|
=2
]
3
o~
>
[ens
[¥od
4
o
cu
~3
ot

{kriva-mool> ii== {nouny | {adjectivel | {kriyangi}

Star 'sgmboi, represents  that the particular category
inonterminal) may occur zero or more times,

The grammar rules stated above cantaiﬁ nenterminal  symhols
only. The ferminal symbols for the grammar reside in the lexicon. The
lexicon, as aireadg stated, iz hand implemented, that is to say the
system requé<t° ‘the user to feed the terminal symbols, whenever
needed. For & fully automated system the lexicon, however must be

available on line,

3.1.2 Morphological Analyzer

.t

The function of the morphelogical amalyzer "is to provide the

o

rect form and attributes of a given word, e.9.; the word &EF  has

s atiributes olural, masculine and -oot word FEF. The
morphological analyzer alss provides the word form i the root of the
word .and its attributes are given, [t also provides the list of
atiributes that held good for 2 given root word and for the give

tinal woid form of the root word, The atiributes of the word are

normally referred Yo as morphological attributes,

-

In the present work, the morpholsgical analyzer iz modular in

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

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

i S




nf module is described in the following subsections.

3.1.2.1 Morphology of Houn

number, gender and case. In this module the data structure used iz @

[transformed word, rootword, case, number, genderl.
3.1.2.2 Horphelogy of Pronoun
The transformation of pronoun depends on number, gender, person

and case. The data structure used in thiz module iz :

{transformed werd, rootword, case, number, gender, person, subcatl.

Where subcat denotes the sub-category to which the pronoun

belgngs to, e.9. T has the sub-category demonstrative pronoun.
2.1.2.3 Morphology of fdjective ’ S

The morphology of adjective depends on number and gender only,

3.1.2.4 Morphology of Verk

ae morpholegy of verb depends on voice, tense, mood, number,

gender and person. The data structure used for this medule is

[transformed word, reotwoed, wveice, mood, tense, number, gender,

- .- - L e . . T S RN © e
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personl,

In the prezent work the semantic parser analyzes the sentence

(caze) level, It does not analyze the centence upio its

In Hindi, kaaraks are determined mainiy by parsarg asscciated

with nominale in & sentence. A parsarg, however, may determine more

by mere than one

P
jun g
(1)
>3
[
=
(4 4]
J—
o
[o1]
-3
[»1}
fueety
o
=
o
(AU
Qu
[=1]
-
v
oty
=
o
[¥ad
o
w
3N
2]
-
44
3
=
—
pres.
m
[

1. Bvery neminal in the centence must  satisfy a  kaarak
restriction.

satisfy only one kaarak

L
[a )
3

Z. f# nominal in the sentence

restriction.

. Al the obliga%&rg kaarak restrictis=z of the verb in_ the

Ll

Inspite of the above kaarak restrictions, more than one

removed only using contextua! informaticn. This is not in the scope of
the present work.

The semantic parser takes as its input, the output of the
syrntax parser. The autput' of the semantic parser s a kaarak

assignment list with the verb and modality.



- CHAPTER 4
IMPLEMENTATION

The preogramming language Turbo Frolog has been chosen as the
vehicle for the implementation. As pointed out earlier, Hindi sentene
can be analyzed using DCG, which is directly supported by  Turbo
Prolog. Prolog has the advatages of backtracking, aQtomatic reduction
and pattern matching, which are very useful in_ Hatural language
processing applications. Modular programming facility provided by
Prolog is also adopted here. This facility helps in writing several
small modules instead of writing 2 big module thch kecomes wvery
cumberéome in editing and error corrections. Tc link different modules
they are projected in a single project file, named with extension PRJ.
The _name of the project file is included in all the modules” so that
.theg can share & single symbe! table to reduce the size of code arry
to make compilation successful, Otherwise‘it iz not possible to

compile 2 large program which exceeds the available code array size of

memory.,

List proceszing is widely used in implementation of pa ser for
the grammar described in chapter Z. In implementation of morphological
analyzer, string handling iz used widely. There shouid be some way to

break the whole string into words, so that the quntartxu category of

(34

ack word can be determined and then they can bs grouped together 4o
determine further syntactic categories. This must be done before the
text is inputted o syntax analyzer. This process of tokenizing a

atring is sometimes called lexical analysis.

4Lé




Qur implementation is comprised of following modules.

1. HModule handling the character strings.

Z. Module handling the syniax
3. HModule handling the morphology
4, HModule handling the semantics

4.1 MODULE HANDLING THE CHARACTER STRINGS

The module named "striclt.pro” converts a string inte list. It
reads a character at a time and inserte it into a list of characters.
It keeps on reading characters and inserting them inte the list
until & space character er“;_;unctuation character ic encountered.
This function is peffofmed by a predicate

restword{char, char, list).

ace or any punctuation character comes, it

=3
[xT}
wy
s
o
(%]
3

o AN
ﬁ¢ 00

converts the list §f~character§ into a string or word. This is done by
a predicate named - . -
charlist_charstr(list,str)
When  a word isrread it is inserted into 2 iist of ctrings as
itz head, Then the predicate
— réstsgnt(char,str,list)

reads the rezt of the sentence following the zame process as described

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

value of character read ic carriage return fenter keyl, But the
character Jjust hefore the carriage return must be a terminating

character:~A list' of terminating™ charactérs is defined by the =
41 |
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predicate named

vhere | iz a list of terminating characters

-

The ocutput or the list-of =tring iz then passed to the parser
as its inout. This module can read its input either directly from the

Leuboard or from a file.

Z

This module ig a syntax analyzer for a simple Hindi declarative
sentence., All other modules are being accessed at different— levels

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

medule. List generaated by previous module also contains punctuation
characters as its elements, To delete all punctuation hara"ters from

the list & procedure is reguired, 5o the predicate named

delete punch(list,newlist) S

et containing no puctuation marks

0
ad
pre.
-
[d
23
[y
£
——
—
[

nerferm this function, Then the
is paszed to the analyzer. The analyzer takes a word at a time from

-the  list to determine its syntactic category and cther informations

is written, which takes the first element of list for analysis and
generates a list of remaining elements for  further analysis. This

ur main module. The tree structure is ’enerated with_ the

=
=2
(]
[
[ oy
—
le )
——
(]
[}

o

help of compound ubJect deluratxon Fu01lxtg progxded bg the Prolog




The mame of this module is “preject.pre” The tree structure for &
simple declarative Hindi sentence

IH ¥ 3 1 o T ?

is given as &
sentence
!
i ~ i
t ]
modality sentenced
i |
i 1 ] i i ]
H i i ] ] i
num gen per tense noun_gh3 verd_gh3
| . R i
: m 1t pres : i noun_gar
modfi  noun_phi !
] o 1 [} 1
1 1 i o i
adji noun  noun_phl verb_phi
1 t 1 i

} ! AZH verbs

noun  pars noun  pars R
; l | P |
Cit= S = 154 # s_dhatu  helpul
) i
. - S Linky
T — ‘*‘ n ] i
- ) g

The representation of this tree structure in  Prolog

sentence (modalityfnumfs), gen{m), pers(t), tense(pres)), sentenced(
{noun_ph3(modf1(adji(noun(3H), pars(F))), noun_phllnoun(=Ea))),

verb_ghl (noun_par  {noun_phl (noun{SR), pars(&)), verb_ghilverhs

(s_dhatu (), helpvl(linkv(E))))))),
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~the helofPrologbuilt inpredicate

<,3 MODULE HANDLING THE MORPHOLOGY
String manipulatfon is used very widely in this module to
perform the morphological analysis. This string handling is done with

concat(siringl,stringd, string3).

This module is accessed from the parser, which passes & word

~or morpheme as an input to it. Thic module determines the root word

el i mr

and the morphological att%ibutes of the input word. Lexicon fis
accessed from this medule to determine whether the word belongs to
findi, If the word is free morpheme the lexicon is jx”éutly accessed
without performing any morphological analysis. The morphological
attribgtes of the free morpheme are determinéd directly from the

lexicon.

Morphioloical analysis is implemented in four different modules.

These modules differ in their attributes, Theg are as follows *

3.1 Hodule to handle the morphelogy of noun

The name of this module is “morpnoun.pro”. The predicate used
tc perform the function of this module - (i.e. the morpholegical-
analysis of the noun) is

morp_ nauqftfrlﬁg, string, string, num, an,casp‘

where num, gen and case are of ‘tupe reference string.

4.3.2 Module to handle the morphology of pronoun

The name of this Podule i morppro pro”. This module differs

S s e eibel poe T P Whegad v ] ey { et B N ek Ae TR ploatigs i R, - -




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

(]

In our implementation prencuns are not stored in lexicon, i.e. {t doe

ot access the lexicon. The predicate used in this module is

morp_pruncun(striﬁg, string, string, num, gen, case, pers}),
yhere pers is also a reference string as num, gen and case,
4,3.3 uedule'ta handle the morphology of adjective

The name cf-this medule iz "morpadit.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 morphelogy of verb
The. name of this module is "morpuerb.pro”. The predicate used

in this module is
morp_verb(étring, string, string, voice, mood, num, gen, pers,

tense, particpie),

a reference string as num gen.  But others are

4.4 MODULE HANDLING THE SEMANTICS

The module named “case.pro” consists of a case analyzer. It

accesses ite input from the syntay module (Manalyzer.pro™). It checks
all the nounphrases and their associated parsargs to determine their
cases. It gives as cutpul a case list with modality.

In addition to all these modules, there are some mors programs.
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A program named “modality.pro” performs the

de
named

fines a globzl domain which included in
glopred.pro”. T

hiz glopred.pro” file is ir
nes t

-

ke global predicate.

52 .
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agreement betueen
number, gender, person and tense of different constituents, The file
named "glodoman.pro”

the

file



CHAPTER S

CONCLUSTON

compound sentences have not been conzidered. This ie primarily dus to

the limitation of time. The results of the analysis of Hirdi sentences

...
[
-
y—
—
oy
(%)
e ad
b
[
—+
Ey 3
[»

with the help of examples shot

r‘n

wne in Gppendix B, The
werk, howsver, can be very easily extended ac the design of the

analyzer it based on modular approach. 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 autonated and

——
9

nrovided online. Developing a lexicon itself ic a big task, Processing
of a natural language iz a complex task and every work dene i this

field will always require further exiension. This must centinue.



ERROERRRRRORRRO0K APPEND X & SRk ok skonkr

wRkROooRooRkkk PROJECT, PRO MODULE sokokksokkskk
¥ Rokkopckookkk Program for analuysing a HINDI sentence #sokkkkxmkiorkkk v

projqct "hindi"

include "glopredl.pro®

1ncl.,e "lexiconl.pro”

include “casel.pro”

predicates
check _sentisentence!l
uh&uk_senti(sentence,lt}
noun_ghraseinpnede, 1t, li,ii,num,qen.gers)
verb_phraselvpnode, 1,1, 1, tens, num,

- gen, pers
n_nounitnode, 11,11, 1t num, gen, pers
pars_neltnode,it,1t,1t)}
mod if (mdnode, 1t,1t, 11, num, gen)
adverbp{advnode, 11, 1t, 14}
adverbladvnode, 1t,1t, 11,142, 112, 1, 11, 1t)
adject(adjnode,1t, 11, 1t, num,gen?
z_adj(tnode, 11,1, 1t,num, gen)
r_adj{tnode, 11,1t 1t num, gen)
pars_n{tnode,lt,1t,1t,num, gen)
verbs{vnode, 11,14, 14, 4ens, num, gen, pers)
main_verb(vnode, 1t,1t,1t,tens,num, gen,pers)
linh _verb(tnode, 1t, 14,14, tens, num,9en,pere)
mainvk (vnode, 1t,1t, 1, tens, num, gen, pers!
zaral_dhatufvnode,1t,1t,1t,tens, num, gen, pers!?
samasik (vnode, 1t,1t, 1t,tens, num, gen, pers}
complexv(vnode,1t,1t, 1, tens, num, gen, pers]
pre_verbitnode, 14,11, 11}
verb_kar(tnode,lt,1t,1t}
krivangi(tnode, it,1t, 11} —_
modal aux(tnode,1t,1t,!t,tens, num, gen, pers, num! _
help_verb{vnode,1t,1t,1t, ens, num, gen, pers)
pars_vitnode,!t,1t, 11, num, genl
noun_ghraselinpnode, 1t, 14, 1, num, gen, pers!
noun_ph_tul(npnode, 1t,1t, 14, num, gen, persi
ady_ad)(adnode, 1t, 14, 14, num, gen’

Whpa b vp L LMY TS
hgphenkt,n}
chk_karit)
chk_kri(t)
delete_punchilt, 1t}
wwrite_zentilt)
swrite_tregleentence)
preper.n



mere_n
re_try
read_gnlc,c!

go.-
zema Hh,_
write("CASE QNHL'S! 1S AS FOLLOWS ") nl,
write(Sem!,nl,nl, ’
write("DO U WANT T ANALYZE™Y,
write (" MORE SENTENCES ANS{y/ni?"i,nl,
read_again,nl,
ga !
wurite tree(S), !

g0t~

write (SENTENCE IS NOT CORRECT"Y,nl,nl,
proper_n,

write("D0 U WANT TO ANALYZE"),

write{" MORE SENTENCE AMS(y/ m)?"},nl,nl,
read_zgain, . -
qo, !, - -

g checking starts fron here ¥BRRRRKEREX Y

-

i ."4;L..L)|_hyL ’

ppﬁndiL L0,



neun_phrase(8Z,L3,04,L2,N,G,P),
append(L3,14,L2},
verb_phrase{S3,L4,0],L4,T,N1,G1,PL),
ML= NGl = G,PL =P,
match_n(N,NLY,

match_gi&,G1),

match_p(F,F1),

311 = medinumb{Ni,gend?Gl,persniPl,

tense(T17,
S = sentence(S11,sent 105,582,530, 1

neLL <ent1*\,L\ -
nouri_phraze!(S1,LL,02,L,H,5,P)
:ppvnde Lz, L),
verb_phrase(S7,L2,01,L2,T,H1,G1,PL,
suritel”\n H:",H." &=",G," F=",Pl,nl,
swrite("Hi=",HL," 21" G " P1=",P1),nl,
“match_niN,NLT,
match ‘\(G.Gi);
match _p(F,PLY,
S11 = mod(numb (M), 9end(G),persn(Fi,
tpnepri3
S = sentence(Si1,sent2(81,52)), 1,

check_sentl(§,L)1-
noun_phrase(S1,L1,L2, LN, G, F),
append(Ll.L_, Y,
adverbp(54,L2,L4,L2),urite("\n dore"),nl,
app#nd'L L4,L7),
verb_phrase(53,14,01,L4,7,N1,61,P1),
weitefM1,™ ¥, H," ", 51" ",”," ",Pl;" S,
match_n(N, M1,

—  match_g9(G,G1), : o=
match_p(P,PLi, -
=11 = mod{numb{H},qend(G),persn(Py,

tensel Tl\
5 = sentence (511, sent2(51,52,5200, 1,

.....................................

noun_



p_noun(S1,LI1L, L3, L H,G,P),

pars_nelS2,1.22,LZ,L3),

append(L11,L2Z,L1),

S = noun_ph2{51,82).
noun_phrase(S,L1,L7,L,N,G,P)i-

p_nounis, UL LZ, L NG R,

S = noun_philSl).

A *****#***m»*xxx$ (hengn r onoun starts from here XRORKRRCOKKKEKK

p_no L1 LZ, LN, G, P -
ret(X,L7,L1,
morp_noun(&;_;_,_,N;G,P),
= [¥],

S = noun{¥J,

v erkkpkekoobokek Checking for pronoun starts from herse ¥rkbbxkRkkekk i
p_ ﬁounf*,Ll,L_,L,H,C,P)I-

firstiX,LZ,L),

morp_pronoun(¥, _,_, ,N,G,P},

L1 = [¥1,

S = prouniX),

¥ xkxkokkkkxkk Checking for.modifier of a noun or prenoun starts from her
medif(S,LL,L2,L,N,G):- -
adject(S1,L1,L2,L,N,G)
S = modf1(S1),
modif(S,L1,L2,L,N,G):-
adverbp(S1,L114, L3 L},
adject(S2,122,L2,L2, N, &)
append(L11, LZZ,Lll,
S = medf2(51,S2).
**X*tx***k***** !Hprklng for adverb phrase—zarts from here Xkkkkkikkkkkk
ad“erbp(S L1,L2, L' - )
ad”erb'J,L].Ll, L1, L2 L. , -

v dkbkbkokkxolkkk Checking for  an adverb starte from here Hbnoouoikr
‘F!’!"Q” l; LZZ;L)t

n.:fy‘ q*‘ncr }

appendelx.[X] Liii
append{Lapi, ladv{Xi],Lap),
adverb(S,L18,0L, _,Lap,_,_,L2,L22
adverb (S,L11,0L1,L11,Lap, Lap, L__.LL,Ll -
noti{lap=01},
Z =L,



_ L:L = L,
z le,
Lli = L1,

< -

S = advpilap).

v RRRkRKRIR kKRR Ch
adjectis,L1,L2,L,H,1
z_adj(51, Ll._L,L,H,GE,
S = adjiSt).

deLt*',_.,L>,L N, G
dgkul,Li,LL,L

F = adj{S1),
adject(5,L1,L2,0,N,G5:-
p_nountSE, UL LEL, L L),

79 10 oy
Pirb ”{:i,th'Lb'LB'L’L ’

appendtLli L2z, L1, -
\ - ddd1|\1’Cﬂ\

HoCh

. . PHIpT

A *m**x***x****%* Checking for
s-adj(S,Li,LZ,L,H,a : -
firstX,LZ,L),
morp =djf¥,_,_,_,H,G},
L1 = [¥]

lll

Lhdy
5 = sadjiy),

her l‘pg for adjective starts from here FOOKKERKKRRERKKRK ¥
J

simple adjective starts from here ¥kkKkRKKEXKK

% kxekeocooockens Checking for relational adjective starts from here ¥kwkkxx

r_adj(5,L1,L2,L,H4,6):-
e_noun{SL LGS, ., ),
pars_n(5Z,L21,L2,L3,M,G),
append(L11,L21,L1),
S=radj(S1,52).

v odkkkkkpkkookk Checkin

pars_n{S,L1,L2,L,N,6):-
first(¥,L2,L},
maerrn narcaraly Yan" N 23
nu:p pu SOl JAyy gt pripasy

L1=[¥],
S=pariXl,

Y RRKORK:
verh phra~e(S.L1. 2L, T N EL P -
4,0z, L TN, 6L, P,
S = 'v'f-:r‘l‘;_;)hi(ii‘l
verb "“"a:e’Q,Li.L2,L.,.F ,G1,PL)-
ade_adj(54,L14,L3,L,H,G),

v&rb:[&:;L::;L-;L3,T,H‘g61,P1},

3 for parsarg

kxkkkkkkkkk Checking for verb phri

{post position) starts here dokkkkkk

ase starts from here ¥EXRROOERKENKK



match_g{%,G1),

match_n(M,N1J,

append(Li1,122,L1),

5 = verb_ph2(51,82),
verb_phrase(5,LL,L2,L, T, N, 61, PL -

noun p}. *Ui‘ 11!_11;!.3)' ’ !__p_.)p
verb_phrase(52,121,12,L3,T,HL,51,P1),

appendtLii,khl,Li)
S = verb_ph3(51,52), -
oRERORRRRRRRRK Checking for noun phrase as a cUthlfupnt of vert phrase %
noun_ph_tyli§,L,L2, LN, G,P) -
noun_phraseld S,LL; 2,0, 0,5, P,
noun_ph_tyl(5,LL,L2, LN, 6P
noun_phrase(S,L1,LZ,L,N,G,P).
noun_ph_tyl(s, L1, L2, LN, G,P) -
roun_phraze(S1,L11,13,L,H,5,P),
Cpare_v(32,L22,L2,L3, , ), — -~
append(L11,L22,L1), : —
5 = noun_ph4i(S i,:f).

noun_ghras ei".Li L2, LN, G,F) -
p_nouniSt, L1, L3, LN, G,P),
pars_w(SZ,L22,L2,13, , ),
append(L11,L22,L1),
S = noun_ph2(S1,52),

1 okkpkckkikkokekk Checking for cimple adjective or adverb comes just before
adv_adj(S,L1,LZ,L,N,G)i-

s_adj(S1,L1,LZ,LN,6),

S = adj2(81).
adv_adj(S,L1,LZ,L,N,6) -

adverbp(S1,L11,L12,L),

2 o 2o

s_adj! 22,L2,L12,N,G3,
a;p;rde11 L2z,L1y,
S = adaj(51,32).
adv_adj(S,LL,L2,L, , Y-
AJ' :Luf81 L1,L2,L,
= adupliSl),

u

(W]

% oERkRkkokrekkkk Checking for verb starts here Skxkkkxkkrikkrs v
verks(S,L1, 01,0, T,H,G,P) -

. un]n “an;iq L‘!kIQL)T Ho’;rp'} - T ST e - T - -

0_1_.:;'»"-:_-5{:. | 1 i T N < Dl -
Err A S N Y N S R

;'._v iaiipNari

fl'lain_’\-'ﬁr\b‘L\tLi}L}_}LyT; H! G[P) .




- UerbS{S;Lly[}pLyT;N]G;P):-

mzin_verb(S1,L11,L3,L,_,H,6,P),
help verb(SZ,L21,03,13,T,N1,G1,P1),
match_niN,H1), vwrite("\n", N, N1},
match_giG,Gl1), ”uritP("\ﬂ".C.bli.
match_p{P,P1),xurite{"\n",P,P1},
appendilll, LZ21,L1),

S = verk(51,582),

v KkkkkkkkkkkkRkek Checking for main verb and compound verb starts her #xxk

ma’n ”"‘Pbl.)pl_lvg yL T; 41 J;p/ -
ma‘““t’i,l 1!;._;)._17-””{3)P:’.

main_uﬁrb:E.Ll Lz, L TN, 6, P -
mf"”-l“ fSi L11p‘|_'\n.ytv{ '1;P

C M

hitu‘\.‘_;;_..xrl...;t. 3 I;Nr .u:".-',

ap ;PPitLIi L21,L1,
S rnn,uctiai,S_!. -
*; —_— .
 ¥RKKREKERRROK Checking for simple main verb sta

1 "

Mal”“h'\lgxpg;vgyT N b.p) -
zaral_dhatu(S,L4,L2,L, T,N,G,F),

main\«'b (Sr Lir L:; L; T! H}G; P‘!:—
samasik(S,L1,L2,L, T, N,G,P).

ma vb(']hiyhb}L]llN ):~
complexyv(S,LL1,L2,L, T, N,G,P).

rts her

‘kﬁ(* ARKKRIKERAK

wokkkkesiokekkk Cheeking for complex verb siarts here diookdikakkkiiak

complexviS,LL,L2,L, ,_, , )i-
pre_verb(S{,L11,L3,L),
verb_kar(SZ,L21,L2,13),
append (L1L,L21,L1),

S = comlx(%1,82).

v okkkkkkkkkkbikk Chacking for KRIVAMOOL starts here sokkkkikikilikeik o

pre_verbi, L1, L:.L' -
p nouniS, L1, L2, L, ,_,_ ;
adjectL_L,Ll Lz, L., !
S = previSi);
kriyangi(S,L1,L2,L),

{kcooobicokkk Uerd krigakar T3 checked here ¥&kkskikikkkkiokiks ¥

Vcrb_kar(;,L.,L;,L):
FirstiZ,L2,L),



- ohk_karidl,
L1 = [x1,

S = kar(X),

g EARKERERLKKKELRR

nyphen!
trontstr
morp_Vergid
con;a**" "
morp ve
match 1”3,‘31‘
match niN,NiD,

e DR, Y

.L; Jl 1;_-}1

*wan+ har (S, 51,
huyphen{>1, 117,
N=MN+ 1,

s KREKERRERRRERK Kriyangl 15 checked here sskkirkkkiakkkky
kriyangi(3,L1,L2,L-

fi ‘\t{ r_LIL '
cnb_brll&);

L1 = [X],

Sz kriyal¥l,

Checking for main verk starts here HRKKRXKKRCKRKKK %

% wls, L0, T, 6, P -
T ”‘E‘f ( ""'.',s"_zf Ly
morp_vert(d, , ., , TGP, 1,
Lt = [¥1,
S = s dhatui¥l
: ¥ Checkig for helping wer FELTESTESTTEL e e s Y

hE‘hJ_“EFt"S»Li,L:; 1T15H!].“vp' -
in" "—.~'F‘Ft(.u,_..-n_..¢’_ T “l _-'P)p
11"1

LHLGLPL, Y,



link ““"D‘Jh;LhiyL_;~J,|nH E;P’ -
match_g(51,G),

match_n(H1,N),

match_p(FL,P),

append({Lil,L21,L1),

T o= baipnFitd O
i,\.,LFJ"!i.‘-.\.l.ll

- i

#%iiik%**kikk** she.tin4 far Modal aux verbs KREEREERKKKRAKRKK 3
3 .

+lr3t":‘.y{.:.p...-';
lex('}w'.,"mc‘d__aux"; 7 _ 1 _ 1 1 );

"ﬁmof‘p “F'f‘bf.:"-'.;_,_;_,_, _.-Hp‘;pp_v_ti;
11 = [¥]
wd = Lihvay
S < mod

1y ("'(']

a2
PR O |

wexikk Checking for linking verb starts here siokiiaibibn
t ]L [}erT,n;‘IuD,
f St“‘lL L\’

wokpkrenkkkrkkkk Checking for parsary (post position) starts here ®wickekirrk
pars_wiS,L1,L2, L, NG00

first(¥,L2,L0,

member (Case, ["1c","ab","4t", "ac”]

mﬁ"p parsarg(#,Caze, N, G},
L1 = [4],

-

> = pariX).
.......... % Checling for parsarg (post pozition) staris here ¥kkkkganys
}JarS_HP( V)L].)L-'_;L.j'—

FirstiX Ly

[ 4 ;n_ ’
member (Caze, ["ag”,"ac”,"dt" ]},
mﬂr‘}" p‘l"bar‘a"ﬂyv By |;

= (X1,

S = pariX),

kkkipckkpkiak Vejgakars are checked here Shokknionbbior o
th_aartﬂﬁ.— ‘ -
member (%, [ "I, EpT, U@, VBT
"jT" !'?14?" ":"" .'(YE"
—r—mil , ‘lm" , |'équ! ] ) .

“ uanai words are checked here RERKEREREFREOLE - -

nk ki UH30-
member (£, [ "HRTH", VoW, YT,



¥ RRRRRE IR RRRRK KK Punrtuation marks from a list are deleted here #dokkkkkkkaxy
deiete punrhiLi Ly

l”llun l_‘in.._._n‘ ]

minuz(Ll,L3,L75.

penn"zfpl"ouf wut, "teng. inp ),
writedevice{xoutput),
readln(X],

write(Xl,

write{13l,

closefile(xoutput),
read_inputiill,

read_inputdilii-
apenreadixoutput,"temp.inp”),
readdevice{zoutputl,
read_in(LJ,
closafile(xoutputl,

write("Did U usa any PROPER HOUM )

: T AR .
r.n-y“al = OGNS Ar iy nl nl
Wil woy T IHISAAT NS St ’nx!

W H

rying your senterce again”i,ni,

12



re_try,ni,!

proper_n.

more gi-
writel "Give proger noun”),nl,
readiniNounl,
write(MGenderim/fit Vi.nl,
readcrarum..

ead_gn(Gn,Gend),
str_char(Gender, Gend),
Gen = uPndPr,
assertz(ley niNoun,"noun”, "proper”,
Gen "S"A"t"}ﬁ,

save"lexicon? . pro”, mubasel,
more_n.

more_fn.-
write{"Have used more than one 7,
prite("PROPER MOUMS in the sentence Gnsly/nd
read_again,
more_s, |,

more_n.

re_tryi-
read_inputlill),
delete_punchilLi,L},
check_senti(S,1),nl,
write ("SYNTAX ANALYSIS OF THIS "7,
write (MEENTENCE IS AS FOLLOWS ™), nl,
writei3),nl,nl,
semant (3,52m),
write{"CASE RHQL”"IS 15 AS FOLLOWS 1")nl,
m-n+a|¢o )} 1’

re_tryi-
write("\n SENTENCE IS STILL NOT CORRECT"},nl

r

r

write("

1’-!1;,'-’1-

ead_gniGn,Gend}:-
member(Gn, ('S
Cend="m’, 1.

ead gn{Gn,Gend}:-

=
—'
there 1s some

!}13-[!:‘3’

member (Gn,['F*,'2'11,

Gend="f’

read_gn{Gn,Gend1i-
mepberiGn, [ 'n', "¥'3),

gther reason for 1t"),

i



YHEREERERE Stpint g

project
include
predicate

fkgiven a

[

L

oo

-~ A
Rend=in,

"hindi"
"g opredl.pro”

a senfnn*°*
pad_in({HWslii-

readchari(),
readuerd(C W, (1),
resteent (M, C1,Hs).

word and a character after it,

restsentfu JL1h0-

) J“tt!ar‘H,CB, Y,

str_char(C,C3),

astwordiC),

rea
restsentill,Cl,Hs
noa.single word given an initial
readuord O W, 1~
str_chariC3,C1,
single_char ({3},
.
h

readchar (1),
restword(C1,Cs,C2),

N

read 1 rest of the sentence.®”

aduord(C,H1,C10,



charlist _charstrf([CiCs], Wi,
. readword(_,W,C2):-
readchar (C1),
readword (C1,W,C2).
restucrd{C,C}Csd,C2):-
str_char(C3,C},
. in_word(C3),

rezdchar (C1),
restword(C1,Cs,C2).

restuord(C,{3,C

‘% Punctuation characters¥/

single_char(C)i-
punch_tist(L},
merber (C,L).

in_word(Cii-
member (C, ["ar”, o, 1, g, v B, 3,
"‘.T")' "3“ ¥ "\:“ 1 "__—_{"! ":" ¥ N ') “:‘“,’ "er" H4
"ﬁ“! "33}"} ";?") ":-m’"l "-’T“I e ’ "‘:" 4 "H"}
RUAPRC: A~ RS | M= AP R - e TN
R = R - A= - SC-A s A
e, e, e, ey, e, o, e, YaY,
e e, g, e, e, e e, e,
‘Y'g“.' "g" ? "H“ ¥ “aﬂf "a'“l vt ¥ v ! N -‘."!

I CF S0 TR 4G WP YEE VF AT R g 3fert) (1 %)
B ] @ 1 P&y 3 4 —\{ ? ]

"5” "6" Ilﬁ" \!8" Ilq" "—"]'

punch_l xﬁt(L‘ -

L= T, e
last_listili:i-
Loz [oum i, ],
lagtuword (C1-
tast tist(L},
— member (C,L1, -

i SieriHa
B St A el

D,I
-r:|
g

=
[o
—
™~

___.-

I" &
= JILL]LI [

1 0]
L¥] J
ipg“n dill,Lz,L3).
s rc-'h-lr'l ""’|

C

Eoa Wt B

<t charetr([T! L1,5)




charlist_charstr(L, 1),
frontchar(s,T, 510,

SRANE] LTIy e
H .-‘xu;—. lipL.)-

member (%,Y),
5
union(R,Y,
on([¥iR1, Y, 0¥,
union(R,Y,
minus((], _ .[3‘
minur‘.:!fr"? 1 u[ Z}
no t(member(
i

. ¥
minus(R,Y, 2},
mirug{l_IRL,Y,Z¥-

dpdpis

MIHUng;Y;;J.

f’" AL [

W
conLat\y, D),

onvlst(T, 4, D).

baund(Vr),
concat (s, Suf iy,
concat (Ys, Con, U,

-]

fe-
readchari{Char),
member (Char, [’y

=z

T
[x0}
s
v
pos
(X1}
[

fen“a*‘“° Con, U3,
cencat (Ye, Sudix,Urd,
concateni, Ur, Con, Sufix):

‘f‘:’;

!' .‘a!! Sg!])! l' .



adkirrks MODULE TO CHECH dkkprakixksx
% kkkikk MORPHOLOGY OF NOUM soksokkiokkkek
% Roonk "HORPHOUN, PRO™ MODULE ®skxkkik

project
include
include

D)
-
(¥
o=
o
(a4}
(&)

“hindi"
"glopredi.pro™
“lexizonl.pro®

morp_noun (U, 4, _,_,Hm,Gn,Pre}i-
lex_riU,'ﬂoua',_ Gr, Hm, Prel,
|

y odkkkekks FORMATION OF PEMININE WOURS dokdxss
w okkkrkk To check nouns like "Ge@l™ #mhkakkx

1!‘-‘l Q'{" |'*"‘ LI

morp_noun (), Ur, Con, Cace,"s
memberiﬁen,["ﬁ","ffrﬂl,
contaten(U,Ur,Za ST,
lex_n{lr, "noun", ,'m","e",_i,
mepber (Case, ["nm”,"ac”, “gn", "ak"1}, !

7 To check nouns like "SR wikkknshhgk
morp_nounf\u’l} f‘q‘ Tace "5";" ";"t"):-
concatenil,\r, ft”"'?“

"W oy Y 9 }

Tex_n{Ur,"noun”,_,"m","2", )
member(‘:ase'[!'nmil.’"_ 19 !!d{.l' L1 bll llgr}

i

cokkkk To check nouns ike "SIET" kkbkopky

Wt Wow Al

msrp_noun",‘%,’éﬁT Case,"s","f","t"}i-
concaten (U, e, 81", 2",
Jex_nlUr,"noun™, _,"n", =¥, )
ﬁemher‘Ca°e,[ ‘i, "ac”, "t "ab","gn"]
2 okksonnk To check nount like "SHTD" FRRREKNKERK
morp_noun (U, Ur, Con, _,"s", "§¥,"t"1: -
member {Con, [0, "7 1),
cencat (Ur, Con, Ui,

[T T ] %

lex_n(Ur,"noun", _,"n","s", 1, 1.

¥

),

Jors

v okkxdskk To check nouns |ike e e e S S 2 2 ]
morp_naun(l‘ r . -un; ’u._u u;u "t”):—
menber (Con, r'f““"'PUW“

PN
concat (Ur,Con, U},

‘ v n'li I" "ru'ﬂl.\" "mil "’.__ii
JL‘:"._(I'-.‘."I ¥ 110411 ’_! Wl ’ - ’_ F oo

w okgkskek To check nouns like "OEY Rokkrknkss
morp-ncyun f‘lv)' Ur , u#n ' "S" , "Il‘" , "tu 3 .'_



CUNUALEBIIAVVI ) S, KT J,
w_ow

fex_n(Ur,“noun”, _,"n","s",_1, 1.

% kkkkrkx To check nouns 1ike "ORGEMA wonmkikkxk

morp_nioun (U, Ur, Con,_, "s", " ", " 1!

member (Con, [ ?Fﬁ","ﬁﬂmr"W**'"Td*?l

concat (Ur,Con, ),

Tex nlUn,"nen’, %" 0

v kkkkrk To check nouns like "33, T wrnpkknkikk

morp_noun (Y, Ur, "%, Case, 5", " ", "t 1!
concat (Ur, 17,01,
lex_n{¥r,"noun", _,"n","s",_1,
member {Case,["nm","ab", "ac”,

"dt","an"1), 1.

¥ kkkookpckk DECLENSTON OF NOUNS ®xxwonkk

% %koekkx To check nouns 1ike "SI2" wikppkk

morp_noun (4, Ur, " =", Case, _,"n","{"):-
concaten(V, Ur,"“" ")

lex_n{Ur,"noun", _,"n","s",_},
member(Case,["dt",“ag","a “"an”,

LE A w "w

e, v, am”, ac 1), L.

% wroonk To check nouns 1ike "™ bxkkkk
morp_noun{V,Vr, 7", Case, _,"n", "t )1~
concaten\U.kr,"U" ey,

lex_n{VUr,"noun”, ,"m","s", )
menter{C se;i"dt","aq","au",‘g

LI {4 " ¢ LI 4 -‘ "]‘

"Ie", Mue”, Yam,

7 KHRRRRRK Té check nouns like “gal" wkkkrrik
mqrp_noun(UTUaLﬂj",Case,_,"m","t"):-
concaten(V, Ur."E"'"” ")
LI T LA L \l

lex_nilUr,"noun”, ,"m","c", _1,

member { Case, ["d*"."ag" “ab","gn",
""L(l"|' ,:'

L
o oo UJI ‘

r nm s ac

4 %wkkakny To check nouns |ike "EFER dokrkriry
morp_noun (Y, Us, " ™", Case, ,"n","t")i-
concaten(U,lr, ">, " 1),
tex_nllr,“noun”,_,"n","s",_},
member (Case, ["dt","ag", "ab®, "gn",

|! ow

“1’:"1“‘3(}"; nm F‘C“J)‘v!.

v soknkkk To check nouns |ike VSTEERTEY wokrkkkk
morp_ncun VY, Ur, Con, "nn”, Mo®, T, LN -
bound(\), v

member ( Con, ("fof, "],




concaten(V, Um,COp,"%"
marp_noun (Vm,\r,° LS, L

% kswkxxnk To check nouns |ike “TERRIIVICE VERSA) Xkksirk
orp noun{l, Ur,Con,"nm","p", " f","t" )~
bound{lr),
member (Con, ["FEl", " Foiv ),
“” " L] "t"

~ - morp_nounilUm,Nr, " T, _,"s", ",
cencaten(V, Um,Con," "),

v skt To check nouns ike "M wskknkrxx
morg:_noun (U, Yr,Con, "nn”, "‘" BRI A B
memberlton,["ﬁiﬁ‘ “Fary,
concaten(U,Ur,Con," "),
lex_n{Ur,“noun’ ,_,"f","s",_),!.

% dooeenkk To check nouns 1ike "R prokoodook
merp_noun (M, Ur, Can, "nm", “p", V", "t~

member (Con, ["€l","0"]),

concat{Ur,Con, ),

lex_ntUr,“neun”, _,"f","s", ), 1.

= kwckoonk To check nouns 1ike "9 ook
morp_noun (4, Ur, 3", “nn","p", ", ") -
concat (Ur, 3", 1),
lex_n(Ur,"noun", _,"t","s", _),!.

# ovkookk To check nouns |ike &, 2, Samd” sokknokk
morp_nountU, U, Con, "nn", "p", V", " ) -
member (Con, [ &Y, 9", ")),
concatir,Con, ),
lex_n{Ur,"noun®,_,"","s", ), !

% xxnekkk To check nouns |ike "REETER sk
_ morp_ncun (Y, Ur, ", Case, "p", " ", "t") -
boundiU},
concaten(V,Um, £, "),
morp_noun (U, e, 3, s, Y, "t“
"

member(Case,["dt","ag","‘b", gn",
'1 ."J3;

-

% ¥kkrnnkk To check nouns 1ike "B (UICE VERSA)
morp—naun(“ Ur‘,"m",caSE,"{!"_,"f","t":’:‘
bound(Ur),

it ol SR s YUY I”m S """"
HHS ’_ ll.ul". wHEp ¥ ¥

aten (U, m " FT%" vy
r{

'I!S""‘!i l:. l'+“;,

ERRA ] o

‘p
o [T T T U TR U 1)
!GS‘E,[ At I ...t ’ grf ;»39 ?




"letd,

2 kkekkokk To check nouns [ike “aiadl” morekxck
mUY‘p_nC’un(U Ur'."f;'ijf",:a:e;," w u{u "t"“:‘
~ concaten(UUr,’ f?ﬁ","?"},

LU L T e 1) ht

lev qur-, noun” s M, E

mewher (Case, [Yac”, "dt", “an","ak",

Wl ey
|8 S0 I IR |
L

L
; xkkkkkkk To check nouns Dike “RREE sxvkokk
morp_nounl“,Ur, ', Case,"p", Gen, "t ") -
concat (U, "5, U3,
fex_nilr,“noun”, _ GPn."s",_é,
member (Case, ["dt”,"ab","gn" "a '.
"1

. “..L.l

lf‘l -

LB
l

¥ dkkkkkkk To check nouns }'p NC it AR
morp_noun(U, U, T, Case, "p", Gen, "t") 1 -
concaten{l,Ur, "§€K","§"),
tex_ntUr, "noun", _,Gen,"s",_),
member { Case, ["dt”,"ab"”,"an", "ag”,
g1, 1,
i wkkkienk To check nouns like "I, OETa" wkkvkk
morp_nountl,Ur, " 3", Case, "p", Gen, "t") -
concat (Ur, " 4,17,
lex_ntUr,"noun”, _,Gen,"s",
menber (Case,["ac”,"1c"]), 1.

\

.-';

% dkkkikkk To check nouns like @ woikkpkk
5 A L1l ‘lt"‘

marp_nouniu,Ur,"ﬁ‘",case, 't
._-.tenlfu’ UF,"%L", “1:".]
n(Ur,"noun”, _,"n","

ex v, )
ember {Case,["ac","Ic “}f,!.

_t

— e

)
m
13

y dkkkikry To check nouns like "OER skpbeks
rm:,r-p nﬁhn’ } “r'"-l-‘-u’cagg’upn!u "_;"t
bound (U},

concat(Un, " 34", U1,

Wy
2

W <" |v£n n;u
s & 1

morp_noun (Un, e, ,

member {Case, ["dt", "a b”,"ag y'an”,
UIC"}", §
. Y

y dknokkk To check nouns ke "OERET pexkxk
i s Fher A~ W A AP ars g,

morp_noun (U, Ur, "3 Case, “p", " §7, V-
bound(ir 1,

mnrp nnunlhm,Ur,';_,"s","f";"t"),

Cd{'{“m "-?Lu ”,
ber((-d-:' [.ldt","abl!,(’ g""'g "
} “w

!

n
1,1

i odkkkkkkk To check noun

% xkkkkkkkx To check noun



v okkkkkkkx To check nouns like "3aaal™ skkkkkk
morp_nioun (U, Ur, “= 128" Ca°e," RS S A M
concat \Ur."Fmﬁr'
lex_n(Ur,"noun ,_,“m","s",_).

LL I L3 " o b"

member (Case, ["ac”,"gn",
dt", i1,

-y %kkkxxkx To check nouns like "SEBA sokxwokkk

w_n !"',!P "tll):_

morp_noun (Y, Yr, 72", Case,"p",
concaten(\, Ur,“‘iﬁ"“*“
lex_nilr,"noun", _ "f" Y, 1,
member {Case, [ "ac”,"ag’ ,'gn"," b 1,1

% wkkkxkkx To check nouns like “EEall smvkkx
morp_noun(U,Ur,"ﬁf",ﬁase,"p",ben,'t")--
concat (U, o, ),
lex_n(Ur,"noun”,_,Gen,"s",_ ),
member (Case, ["an”, "ab","ac"."ag"1)

i wreonker To check nouns like "RHEE wkononkx
morp_noun{U,Ur," ", “nm", "p", """, "1"
concat (Ur, """, 1),
lex_n{Ur,“noun™, _,"£","s", 1,1,
¥ kkpiey FOR GENEROL PURPOSE MOUNS wopckionkxk
; Kkkkkkk Lo check nouns like "33, THAM kx0kk: K
morp_noun (Y, Ur, "3, Case,"s",Gen, "t") !~ )
concat (Up,"am", U3,
lex n(Ur,"noun",_,Gen,"s",_},
mencer{Case, D ak”, "gn" 1),

¥ wkwkiiny To check nouns like “RIRET wiookpor
mm‘p‘_ﬂourﬂ U uh 3 u,unm"'u. u‘ u{»u.’ "t"}:" ..
concat{_,"Far,y),

":l' l',\‘l 1‘

}EZ-Z_!".(U,":':QUH",_; T X p_i
|

-

% kookkk To check nouns 1ike "2, , 75, &0, g3 sxxkkkek
morp_noun(Y,V,Con,Case,"s",Gen,"t") -

member { Con, (31", 30", "1V, Y1 ]},

concat (_ .Con,U).

lez_“!y. noun”, _,Gen,"s", 1,

member (Case, ["nm","ac","1c" 1),

v kskxkkkx To check nouns like "STR, R sxktwkk
morp_rioun{l}, V,Con, Case, ", Gen, "t" )1 -



memher (Con, [ &', 8", "1, "1,
concat(_,Con, U},
lex_niV,"noun",_,Gen,"s", 1,
nember (Case, ["nm","ac","12"1), !,

¥ okpekkk¥ To check nouns like "ZAS" skpkirky
morp_noun’y,Ur, Con,Case, ", "n", "tV -
. .. member(Con, [YEY, T,
concat“v,rcn.U).
tex_n{Ur,"noun”, _,"n","<", Y,
;Pmberflase.["ar","df" " L"
"an”, " 1218, 0,
¥ oukkkkkokk To check nouns like “UE, &, Tl shakkionk
morp_noun (U, Ur, Con,Caze,"s", "m", Yt ") -
member (Con, (S, ", o, v, "3,

LT, "*"“
concat (Ur,Con, V),
tex_n{Ur,"noun", _,"n","s", 1,
member (Case, [ ac","dt",“ab",

"an”, e,

% odkokkkkk To check nouns |ike "FEERIS" kkkkrk
merp_noun (U, Ur, Con, Case, "s", Gen, "1") 1 -
member (Con, ["099", "o, a1 1),
oncat (Ur, Con, Vi,
lex_niUr,"ngun",_,Gen,"s", 1,
memberiCase, ["ac”,"dt","ab",
“gn", 1”11, 1,

Y owksdey To checl nouns: Like YEETY kEdEE

morp_noun (U, Ur, "I, Case, "s", "n", "1 )1 -
concat (Ur, "ST", U5,
lax_ﬂfUr,"ncun",_,"m"."z"; oo
member (Cage, [Mac”, "dt", " "J‘ L

Qi



wxpooonk "HOREPRON. FRO" MODULE wnnniek

=
I

«'
¥
¢
F

project “hindi"

include “glopred!.pre"

predicates
pn_ mcrph't,num,num,num.num.qcn,ﬁcri,

clauses
% kpkRkRkxkk pronoun morpholegy starts from here FRpnorxkx
morg_provouniPn, _,_, ,HN,G.PIi-

pn_m%f‘ph(?ﬁ;_,_,__,!"‘,‘S,»P:’, |

Pnl, MG Fil-

morp_prongunt WG
mem b°r'P[\ [n‘—{u uaq-u "EF" u;‘-}u uaqu "wj"]\
!)

LCm’.‘a’\’cﬂ Fpn i)
pﬁ_mua"{]h\P;f,_,_,_,’H,G;.'}.

on_meroh ("B, "Pers pron”, ,Case,”s",

member [Case, ["nn","ag"1), !.
pn_morph ("G, "Pers pren”, _, Case,"s",

member (Case,[Vac™,"dt "]}, 1,

= w_u
<

on_moreh("E#","Pers pron”, _,Case,”s
|I* t!!"--

member {Case, [Vab™,"lc ","dt"]},

% 8 _u

on_morph{ 53", "Pers pron”, _,"an","s",
. "!’ﬂl"‘.fst"-.!:""

s

on_morph ("853, "Pers pron”, _,lace,

“0‘\" "4‘- *‘l “ LI
By 7L o .
ALt w3 A\ Il_ 1
nepher{Ca P.E nm, ag dtY, ak",
LUR N I L TR It
e, Mactin,
rrn morph i I "Pars nran® {(aca
?."H_H".‘l F‘l!\ L y il W P' Wi ]_’ wldh oS P

!!{‘l” N "{-S_t":‘ : -

genber (Case,[Vag¥,"dt"1), !,

pr_morph("ZEI", "Perz pren”,_,"aen”,

™y , ““}“,"{St":‘):-,’ .

pn_morphi"éﬂﬁw,""—‘er' pron”, ,"gen ,
Ji-

"f." l'{" "f t!

{ s t BN 1) Lt} w

on_morgh("","Pere pron”, _,Case,"s",
. (1) “" .

_sVeee)i-

member {Zaze, (Mnw”,"aa"1), !, -



w _

pn_morch("J&","Pers pron",_,Case,"s",
YsecYi-

.
member (Case, [Vac”,"dt","1c","ab" 1, 1,
pn_morph{"F", "Fers pran",_,tase,"s",

N sec V-
\l " ’

member (Case, [Vac

on_morph{"=I","Pers pron”, _,"on",
w_u a1 !"_ - \"‘ . l
S W, 3EC N7

£ 13 <34 w t
on_morph (", "Pers pron”, ,Van",

¢ L) 1" s 1" - L1 L
SR ST Y P

pn_morph("3M","Pers pron", _,(ase,"s",

member (Case, {“nn","ag","ac"
"Htl' “3 " u 1

- 1 "o I o
on_morpht "3 ", "Fers pron®,_,Cage,
" _u “ " .
Bos_s EEC b=
L1 o "

nember (Case, L"nm", "ag”,
"dt"’ |'ab|l’|llcll} 1 ,

rorph("gEE", "Pers pron”,_,Case,

o

“®_u "\-

p !SC!
member (Case, ["ac”,"dt" 1), !

pn_morph{"JF8", "Pers pron”

I
ST U N U Ty,
5 y =2l } !

— — pn_morph{"FFard”, “Per¢ pron' ,_,"gn", - c— —

" "L“ ‘l

on_morphi"TOEY, "Deno pron®, "Prox, "rn"”

pn_moreh ("S5, "Demo pron”, "Frov”, Case
w _ " L1] " [l
g, M-

woale o B
member (Cage, [Mac”,"dt","ag","gn 11, L.

an_morph ("2, "Deno pron” “uv',iase,
"g." t!'.'_
o1 pr

member (Caze, [Mac™,"dt 1), 1,

N S e u [T (U1
an_marpht U, "Deme pron®,"Prox”, Van”,
AL Wiy e
¥or_r v it s
il 10
on_morph("&E", " Demo pan , "Prex”,

¥ "y er .

Case,” p TR AR M
’[ ",“dt“]);l.

mamkor {Caca



en_morph{"&=8", "Demo pron”, "Prox”,
r‘ac‘e’Q' " !.t'!) -
menber(Case, [ ac”, "dt", "gn"1, 1.

on_morph {1, "Demo prhn" "Prox",
L 9, p ;_;"t").‘
member{Case,["ac"”,"dt", "a3", " "gn"

on_morph{"F&", "Tema pron”, “pox",
" w v _u ‘,*"‘l~'
T2 )

a3+ ©or_

er_morph{"dE","Dema pron","Remote”,
|'nm|"—’_"'tll .‘!:-! .

pn_morph ("3, "Demo pron”, "Remote”,
w_ " t "

-~
Lase, & ,_

member (Caze, ["ac” "At", aq","gn"]),i.

+

pn_morph("S®Y,"Deno pron”,"Pemote”,
(\:HP .' I' llt!') -

mE.mJE, (C se,L aC";"dt"]};

.

pr_marphiy, "Denc p“an","mewote )
AL L 1) "’_ L1 ) -

' “an","p",_
mémber(U,[fﬁr',"i"'J),!.

on_morphi™39","Demo pron”, "Remote",
L1 1 "#"‘(l~

Case,"p",_,"t

- L1 _\Il " w W u "
member (Caze, ["ac”, "dt", "ag", "gn" 11,

pn_mﬂrphFES:g","DPmé pron”,"Remote”,
w9 "+‘!‘l_

a“E; p.' '
member{Lase, [ "a ","'i"]‘ I,

n_morph{"S2l", "leme pron”, “Femote",
1 ¥ |lt'l‘ .

Caze,"p", _
MQNLQ' ';-ude’r(!‘- " |ld+|l !!9q|'}]

n_morph("=E","Teme pron”, "Remcte”,

ag",l! " "t") ~‘

en_morph{"=", "Rel pron”, _,"nm",_,_

i
i

|'+"'}:_.I
pn_morph("RFE", "Rel pron”, ,Case,"s",
|"'Il')l_

member (Casze,["ac”,"dt", "aq ygnt 1,



pn_merphi’ "3, VRe

pn_morph( B, "

pn_merphi " EE=E

pn_morph("H ™,

a mnrphl oo

——

3
-3
[
o3

Rel pron",_

"Intrg pron

AL ¢ Ar_w

nm ., & r_t

“Corel pron”,_,"nu",_,

", "Defnt”,
A"t":‘::__}

rn_morph (@, " Intrg pron ","“P¥Pt"

member (C
pn_morph(TESET,
member(C

anom -’r;’h"“m" o

memberii

ERTY = ==1]
cri_morph(VEgY,

oMo hiviF—g",

1] =
oo omarnb |
[ESSSN LI LE) X3 R

Case,"s
aze, E

"Intrg pron”,

"

- or
fLage, s

ase,Vac",

If\*“q p, nn
' :\."E Fp

e,{“at",

“"Intry pron®

I’*‘!‘ L

"riP{r'*“’

"+|"~ ' _

}+"1 j., !

', "Tefat”,

""l\la
b T

I'dt" ‘!aé““!

¥

L1 LI L L) AL LI H
ag", Mt M

wy ST e v
intry pron, deint

w A1l “ .
[ I S
" "’!l “ '- I

'
" F
R A

member {Caze, [Mac”,"dt" )1, !

"y L L " 1 11 i1l
Van™, "gt" Y2

member{Case, L

L1 -‘l !'dt!l "l_:".g "|I4
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YTialnt"
-3 PRSI ¥

(¥

'

n"1),

LR

PN

'



“ WOy "tu-l.

nm", e,

pn-morph! "BFE", " Intrg pron”, " Indefnt",

i -QE’"S"' "+!01 -

-l

member(fase,;"az","dt" Yag

T 1

gn"]*

po_merph(tFET, "intrg pren”, Vindefat”,
‘Fl\" " “ 18 2 !!\n_l
3 v R

+ i
LI LA T

- w_u Pty a
Case,"p", _,"tVii-
It 3 ‘+\’ ¥ LU} “

member (Caze, [Mac", Lantll,

pr_morgh{"$5", "Intrg pron”, "Indefnt”,

Wiy :
Py b .-,-—,l.

% ORRRKKKRERRKK parsarg morphology starts from here XkbxtiniooRok
morp_parsarg("",Case, , )i-
meml-.enff‘:oe r"a—" "'“'"_} 1’
morp_parsargiP,"le", _, )i-
wbﬂ*P["ﬁ"‘WT'"ﬁFﬁ"@h
"qAw] g, |

sl 7 (1] L1 " " 9 £
p')i-!

morp_parcarg( &®","gn", ",
..'lot‘p narsa g("a;u’"gnu!"pu,umn}:_! .
morp_parsarg{"# ", “gn", ,"§"iI-1,

morp_parearg("3","ag", , Ji-l.

*'F=Pro,Par}:— )
cunlictiLl),
o (Pra, L, N,
arglistilL2},
_postPar,LZ,N)
woRkekkRcoobekk find pesition of an element in the list of list sorvion

?lnd pL"ID L 1‘
HE"::.T.'\Q;__.L);
nember (F,A),!



firet(h,i1,L0,
bound(A},
find_pos(P,LL,HN13,
Nz Ni+ 1.

.
A=

pronounlistil)
[

r—

¥ odokkedkkk G cross list of Parsargs dokkkex

parzarglistil}i- o

oo [ove, sy, e, ey, e, vay,
"ﬁ" # "u-\"'" ! "&"] ’ [ "Hul ";-‘F';" I4
vFe, v, g, R, R,
R, )



S RS "MORPADI T, FRO™ HODULE saonnitokkK

project “hindi"

include "glopredi.pro”

include "lexiconl.preo”

clauzer

ko the inflection ¥kkkk

o okkedkd¥ Predicate to che
oh e IRROER0OR0E

W FRRRRRRRRRE of an adie
morg_adj M N, iHm, Gl -
Lex (U, "adject”, ,_,Gn,Nm, 1,1,

merp_adjiU,“.Lﬁn, nm", Num, Gendi-
member {Con, (20", T"1],
concat(_,Con, U},
le =lb,"adject",_,_,€en,Hum,_?;i.

% ekkkkkx To check adjective |ike YFTAY WRERRR

morp_adj{t,Ur,Con, Cazse, Hum, "n" ) 1~
member’qan [, "CW.,;
member (Sufx, VTV, "a@r ],
cancaten{V,Ur,Con, Sufx),
lex(Ur,"adject”, _, ,_,Hum,_},
member{Case,[Vac”,"dt", "ab",

"ag”,"gn","1c"1), 1.

v wkxoeex To check adjective like "3l wrkers
morp_adj{,Ur,Con, , ,"f )i~
member (Con, ["9","8"17,
PWJBF(§U;ﬁ;E"T";"Vﬂ‘}3'
concatenii,Ur,Con, Sué+1,
tex(Ur,"adject”, _, ,_, ., L1,
v ook To check adjective like "SR wddxky
morp_ad) Y, Ur,Can, ,Nom, " 10
member {Con, [ "o, g},
member {Sufx, UM, 21D,
-concaten(U,r, Can, Sufxd,
lexiUr,"adject”, _, , _,Hum,_Ji,!.

s kkkkkk To check adjective like "8IE" skwkkk
morp_adj Uy, Con, Unm”, s, et ) -
.“eméerltan.’"qﬂ" ",

~

concat(_,Con, V),

lex (1), dJPL+" RN
v wkxkekr To check adjective ike @ woprsax
merp_adjiU,Ur,Con, Case, ,"n" )1~

member (Con, [">*","W"1),

:ember(Sufx,[fTL","QW'3J,



Cc'nc"ate”(LIIUMCDH;SU\‘):],
member‘.;}.ue {"ac","dt" v b"
‘3“.“'}!‘."."12"])! B

ctive like "l wkxsny

morp adg‘ 'V.LJn. e E

member {Con, ("5, 317,
member (Sudy, VT4, a1,
concaten(i,Ur,Con, Sufxl,
lextUr,"adject™, , _, ,_,_} 1.

% kkkkkask To check adjective like "S9@" kkbrbrs

morp_adj (U, Ur,"al, "nn", s, ") 0 -

concat (Ur, a3,

lex(Ur, "adject”s _,_,_,_»_ 0,1,
merp_ adj (U, Ur, "3, Case, ,"n")i-
concat (Ur, a", U,
E"““rr &hlput _ _r__,_y_};
mEf!‘?mB."{' ase, r ‘&«.."_."'j*" "ab“'
v i

agll’"gn“ “lC“} \

merp_ ‘d}“»'-'v'f. ST",_,_,"«F“}:—

concat (Ur, "8, U3,

Tex(Ur,"adject”, ,_,_,,_1 L.

¥ oewonxk To check superlative,comparative ek
kpkrkkk ] ike "NESH T QUEISRY FORRKERRK
morp_adifU,Ur;F n, " nm', Num, GenJi-

member {Con, ["eRT", Y917, "AH]L,

concat (Ur, Con, U, —
Tex(Ur,"adject", _, _,Gen,Hum, ), !,

wowkkkk To check adjectives
eI ‘J&Hl,llr vty Lace,"n", G
cancat(Ur, "3, U3,
texillr,"adject”, ,
member (Lase, [Mac”,”

Ll
('D
"('J
o
[Ad
:J

. 30 » 29 »
Y, 1”1, L
yokkkkkk To check adjective like T dokk¥kk
morg_adj (U, Ur T, Num, Gen) -
coencat (U, J;I_T-IT" U,
lex(Ur,"adject”, , ,Gen, M

=1
o



kakipx "HORPUERE, PRO MODULE™ sotwibrioiink
project “hindi"”
nclude "glopred!.pro”
lude "lexiconi.pro®
§

wokkkkry CLAUSES TO CHECK HAIN UERRS sweeskk

morp_verbd, VU, , , ,Tns,Hm,Gn,Prs, Ji-
lex(U,"verb", _,Tns,Gn,Nm,Prsd, 1,

% dEikkk Tg fH~x} “erb infinitive like "3, wkikkkkk

_e_r_yin 191%&& -
concathr,"qFZLU,
lex(Up, "werk”, , , ,_, L.
; kkwkxy To check verbs [ike "SRy, SRFshm” supomsrikk
morp_werblU,Ur,Can, art" " bJ*
"Imp fut”, ,_,Vsec”,_}I-
menber (Con, [ Hagm”, " 4eaa,
Ao, Qﬁ?ﬂ““;"7ﬁ33"}n
member (Vs, LV&", "P"1)
concateni(V,4r, Con," ", Ue), -
lex(Ur, "verb™, ,_,_,_,_}.
s kkkkkkkx To check verbs 1ike “"FHRIQIT" Rikkrkkkx
morp_verb (4, Ur,Con, "act”, s jt",
"Imp fut™,_,_,"sec", )i-
menber (Con, [ g, e,
e, e, YAt ),

ot Wartr _
concatent (U, Ur, Con, 3", ")

— 1'3!(”"‘;""”‘{! _ _y_r_;_‘
kixk To check verbs like "UNSDAI wariks
morp_verk (U, Ur, Con, Yact™, "ggt",
|l1m‘1 “I{ " "SB“" \l:

member (Con, [ ﬁﬁﬂ", gl "F‘-m?
thnr, g eal ]);

v okkkkikk To check verbs 1ike "SEETT" wiokdrk
murr verk (U, U, Con, " a‘*","'pf",
“Img fut”,"p", ,"sec”, )i-

member (Con, [ gm”, " Pgor, “gme,



cancat (Ur, Con, ).
I'E??(':Ur‘_r"'-JEr'b";_; ] }.

“

morp_verb U, Ur,Con, "act”, "sj{",
lm[l ¥'+"; ".“: i ‘e' ; ‘:‘
- - meberiCes, @, R "’TFZ'WLEFB

";‘c-ml ; : "-:- '.]i"r

u ekockkkx To check verbe ke “EIEU","ERT" HhkkkkRE

cencat (Ue, Con, UL,

$fareht farps of verk ST RKEKROEKKE
***;*xmr* i the gjet tenge RlkkEXKEXRRREER
mﬂf‘p ”e'\b‘uwv u?]-" !v 0 ""‘+" 1" ind“gTenS}
AL [T 1) [T A
S, y_ p* be=
]ex["_‘ﬂ" "\"er‘b“ _r_r_r_¢ .)!

mpﬂter(Tun.,L Ind perf”,"prs pert”,

" . L[
“pt pert”,"cnt pert”, prsn;pe:f ,

"ot cnt pertvl).

-t

morp_verb (TR, Y, UTEL, Yact”, Vind", Tens,
W v o 19y .
", "mY, pdti-
lP\"f"ﬂ" ""erb" C }’

member (Tens, ["Ind perf”,"pre pert”,
"ot pert","ont perfY,Yprem perd”,

pt Cfn- pulf ]).

morp_verh (TR, S, UTERY, Yact” ";“A",TBSS,
) "S"’":". " f" :
IEY{":T" "UEFH",_,_,_,_,_}
member (Tens,["Ind perf”,pre pert”,
"wt perf™; "ont perf”,"prem perf”,

"rd ~nt orandM N -
o Siie P Jd

morp_?ErbE"d‘ﬁ' =, T, "a‘*","ir*";TeGS;
oo g f
{: ? ‘ 1 p{ .}-—
lﬁ’(l“_'ﬂ'" " ‘Crb" s s ‘I,

nember{Tens, {"Ind pert”,"prs pert”,
y .
i

Tt r-:r{" e

(-.\ [ 4

‘ot cnt per

o)
$ 3

ot
1,

4

; kxkkaxk To check verbs ike “ORSm, Ol wkkeukiks

ERE

mern ll.:.f"lll ”v- l-—. "-:*+" Yimd" "-}1:"
HEAH G i O die ¢ UW]T oy QT
w_n o ou " .
R ’ ‘!’54 ) -

me{llbef‘(: { ::;rn"! U_L,_n_"‘l
Iulaind ﬁ‘ti (‘-’rU’r‘.‘"‘tPlUrl”,(



IPV'”F, \:'E'rh r._? __;_,v__;_.l.

marp_verb (U, Ur,Co, act”, "ipf", "abs",

pr
"” l' Wweer O~ " AR}
s '}St ) bem

Lur-a*kUr. 0,0
1F\l”{‘. ”erb' _ __y_;_y__.-".
u %kkoorx To check verbs 1ike “omQm, FEH" wrookk
morp_verb(U,Ur,Co,"act”, " ipf", "abs",
"S" " 1' Per: ‘-_
member{Co,l Qﬂr'"‘nﬂ" "3,

IE){‘\UF ”E‘l‘b' _r_ _,!__y_}';

member[Per,,[“t“,"sec"]),
| .

morp_verkiU,Ur,Co,"act”, "ipt", “abs",
l'_“ !"?" Perl’ ] -
enber (Co, [T, "ﬁli"“ﬁﬁ"]3,

L'Unq.'at ( Ui’,LO ’ U) ¥

morp_verb (U,Ur, Co,"act”, " ipf","
0w _e 1t ] -

{.‘;.’ﬁ;PLa; .
memberag‘,k'Q”T',“Sﬁr'f"‘ﬁ“ll,

conCA*(“r.Co,U),

abS“,t

xDmLPr(FE“ .["fﬂ*" "%"1).

merp_ verb (Y, Ur 0o, "act™, ipf", Yabs",
1] l-r utu u*u -.', -

mpmber(lu [ Cﬂﬁ" "Eﬂﬁ" ";‘ﬁ?]

CQH£‘+.UF!LOrk)p

v awkkrwry To cherl verhs like VO sokkax

il

mcrp_uerb(U,Ur,&o; "act”,"1pt", "abs",

"pl!’"m"'"lzpr" ", -
member (Co, [ "2, “ﬁfr]),

concat(Ur,Co,‘

IE,(“JP-“'&’Pb" s oo 4

orp_verb il U, Cg, "act”,"ip 4", a b ",
9 I" LL I {2

Ty ,E"_,)'
member (Co, [0, 34 )

conczt (U, Co U,

wild § v



tex{Ur,"verk", Py b,

o kowkkwk To check verbs like “BRE" skwnk
morp_verb (4, Ur,Co," 3ct et Tens,
u o "J‘Q“t" ._',

memberth,L"qﬁ" "?‘“’7)

concat tir, Co, U7,
Lexilr,"verk”, , ,_,_,_Y

EI 1)

member (Tenz, [Yont future”,”ipf"1).

(2]

!T;Sr‘p_k-’erb{'v‘;l.lr!5:2.:’ act”, e it", Tens

! vl

o ‘" Dar\{\ -
2TEPE, i

umb“' ” Ll["-r" "_‘"]};
cencat e, Co,\l,
tex(Ur, “verk” ,_,_,_,_.,1.
[T 1]

member (Tens, [cnt future”,"ipt"1),
member (Pere, ["sec”, "t"]).

*$

" _

arp_ “ﬂrh U,Ur,Co,"act”,"s
“n", _,Pers, )i
nember{Co, [ 7", "*‘"13,
concat (Vr,Co,Ud,
lex{Ur,"verb™, _,_s s %
membert;ens,. cnt future”,"ipt"1},
member (Pers, ["fst™, 4"},

it".Tens,

morp_verb(U,Ur,Co,’ ac*","sjt’,Tens,
w9 *

L) Ysec', Ii-

we?‘°“l!n.["dﬁ" "1
concatilr, Cg, UJ,

o ] X{Ur,"uerh"._,_,_,_._‘, _
- member {Tens, [ont fuiure”,"ipf"1lL

copketesk D, VAT, ‘rﬂﬁ,ﬂﬁ$_?FQ?§" .
mnr\p “Ef‘b'.lriphr, "~'.-'"dct“,r"iﬂdi',’5 yTE‘ﬁ-S',-

w_t o u Pty e
™ L i
roubop_ l e

Ls.cat (e, "3, Ui,
lax (Ur, "uerk” ‘_,_,_,_,_J,
menber (Tens, ("Ind 1nf", pre ipf",
"ot impf”,"ent -impf","prs impt",
“pt cnt impfh I,

morp_verh (U,Ur, 31", "act”, irnd iUE",
ene, ", ipft
concat(Us, S, U,
Tex (Un .‘“° b r_t ,v_.'_.!_)r
member (Tens, " Ind imp?"."prs ircf",
"ot impf","cnt impf¥,“pre impt",
"ot oot impf®ll.
morp_wverb (U, Ur, "3, Yact", " indive",
Tene,"p", _,_,"ipf")i-

=
..... P AR "—!’“ II\



fex\vr, vernp r_r_r_r_2_ 1
member (Tens, ["Ind impt”,"prs impf",
"pt impf”,"ent lmpf”,"pre impt",

"ot ocnt impftIY.

morp_verb (0, Ur, "8, "act”, " indive",
W _w

Tens,"p", " £", ,"ipf"hi-
anca*‘”r TT U,
membcriTen<,L "Ind impf"”, "prs impf",
“of impt”, "ent impf”, "pra impf”,
“ptoont impth 1Y,

wokkkkk Perfect participle forms sokkkkikx
v KREkpkkRkk of the verh "I dokrkkkkky

morp_verb (M, U, e, "act”, " ind",

Tens,_,_,_,"pf"}i-
CUnLutenilU.Urr"ffﬁ"," "E"),
lex{r,"verk", ,_,_,_,_1,
menber (Tens, ["Ind perf" "Pers pert",
"ot perf","cnl pert”,"prem perf ',
“pt cnt perdll,

¢ %okkkk Perfect forms of the "B, BEr kkchnokk

marp_uerbfu Ur, o fer, act”, " ind”,

- Tens,_,_,_»"pf")i-
member (Sufix, ("7, T,
concaten (U, Ur, ", 2ufix, ),
fex iU, "vert®, ,_ _,_._1,
memberTens,[ Ind pPrf "Pers pe#? ,
"ot pert”,"ont pert”,prem pert
“pt cnt pert™]).

morp_uerbe.Uf,uﬂn, ‘act”,"indive”,

Tens, s, "m",_,"pf") -
*ﬁembertuon,i o vd eE,
- . () l.?-l.“ ] i
concat (Ur,Con, U3,
Tex(Ur,"verk™, , , ,_,_},
member{Tens, ["Ind perf","ars pert”,
“ot perf”,"cnt pert”,
“orem perf”,"pt cnt perf“1),

orp_verk (U, Ur, Con, “act”, "indive”,
TE'-!S.L";“!" "; ' p+ I -

I "\be'\{i“‘:‘n’{. :|| l'fm“,“Tll]'}’

Co 1Latl“f" O!'\,Uh

lex(Ur,"verk”, , , , , Y,

member (Tens, L"Ind pert","prs perf”,



"ot pert”,"ont perf”,
"prem pert”, "ot cnt perf 1),

morp_verk{U,Ur,Con,"act™," indive”,
Tapn "E'" , u;—u} ' "p?" \1 .
mP"?LPf “ Dﬂ v-lﬂ»u "é-r uﬂ-uw

:encattdr.Lon,w),

lex{ir, "verk”, J '

————— i
4

member (Tens, ["]nd pt %','prs perf
"ot perf”,"ent pert”
crem perf”, "ot oot perf®ll.

" - im i1 - w o1 "

morp U:FDLU,U:_‘Q., act”, " ind",
T w " A Y s
;‘EﬂS, f.f I s pT |

member{Con, f","U","‘"}‘

o nca lUr\;\,O”l”‘l
tex{Ur,’ "verb” _o__y_r_.’_\.!-_:
member {Tens, ["Ind perf","prs pert”,

(I 14

Yot r rf cnt pert”,
“prsm perf”,Vpt cnt pertll,

¥ Obkkkkk Clauses fo gef the root of verbh "B start here x¥kk
morp_hp_verk (U, "2, Con, "act”, "sjt";
Tens,"a",_,"fst",_:t—
concat ("&", Con, U7,
member(Can, ("3, 1),
member (Tens, ["ent fut™,"ipf fut"l),
|

marp_he_verb (U, "1, Con, "act”, "s jt",
Te“v:"?"p_,Fera, V-
concat ("2, Con, Ui,
~ " member{Con, ["QULE, T, U0,
© member (Tens, [Ment fut”,"ipf fut"1l,
ember (Fers, (4", "{st"]), _

ll-

mare R !_n:.r-"x jip e i’.'cn'; Vo Yot
HI P ripe_woraavsr oot paliny Sl R %

Tene,"e",_,Pers, V:-
cencatd ?f'run,”‘
ne FE‘E‘?‘“DH,("Q’" u%w u-Tu ""J};
nember (Tens, [ u*t fut","ipf fut™1y,

member (Pers, ['s ec”, "tV 1.

¢ ettt i [T
hp verb (M, VEY, Con, Mact”, s

i H_! ligh_ t

!
U
g

U
-]
r
'1:'.1
~
1
“w
[y
o
|

uncﬁt- ?;T’;L-Jn'“-"}!
mgmbw{ ‘IOD [" JT” UU]-.|

member (Teng, [Vont 1:*" “ipt fut“ly,
i

L1 L

morp_hp_verb (U, Ur, Con, "act”,"ipf",
uip;- FUt";"S";_;.SEC"; :l:—



memherfCD”'["J%ﬁﬁ",":ﬁiénrg

";m- o'il-w“ !’.":\?"]})
concatend (U, Ur, Con, 1", 1,

1EX(UF ! "Uerb"!_;_g_x_y_) .

morp_hp_verbiV, &, Con, “act”, " ipf",

“" _ w 1’ " w ;'»‘ " 3 “_
abs Fut", e, "m", Tty M

concat ("g", Con, ),
member (Con, [* aan",";‘nrq;,
|

-1

mU”:'_hp_‘v'Ef‘b v, "éT" ,Con, "act”,” IN
"abe fut","s","", MY
concat (&, lon, W,
member (Con, {39, 1),

\
0 e

marp_hp_verb (U, 8", Con, "act"”, " ipf",
“abs fut”,"p","m",Fers, 1:-
concat (" ,Con.U‘,
member (Con, ["@@™, 3, ",
T,
menber {Pers,["fst”,"1"1).

morg_hp_verb(Y, e, Con, “act”, "ipf",
"abs fut”, ", ", Pere, 1i-
concat (* ?ﬁ",,on,”) .
member(Con, ["ar, vad, ok,
v,
member (Fere,["fst”,"t"]]),
morp_hp_uerb(“ “g",Con, act", "ipf",
"abe fut",vs", " a",Pere, I
concat ("@", Can, V),
member (Con, [ QT vam”, "o,
"mrll,

'ﬁ?:mbPNDEM‘ r"SE "y"t"]:},

1

morp_hp “PF“‘U g, Con, "ack”, " ipt",

b\ +u*" s, Y, PPPS' _hi-
concal! E”"onﬂ'k
member(gan,L Eﬂﬁ","éﬁﬁ“{"fﬁﬂ",

um"~| ) ,
member (Pers,[Vsec”,"1"1}.

morp_hp_verb (U, 2", Con,"act", " ipf",
‘Fabs fut|l"'p|”"rnll"l'Se':(l’—'}:_
concat (g, Con, ),
member (Con, L2101, 111,
i

. f ' -t -~ !
marp_hp_werb (U, '3, Con, Yaot", " l.ﬂ":".'



LI LR TR L} B 1 . " e

sbe fut®,"p", ", "sec”, _1i-
cancat (2", Con, 7,
member (Con, ("3, 1 1),
L
morp_hp_verb (U, "8, T, Cact”, ind",
Tenz, s, """, "ipt"ii-
concat (VE, AT, ),
member (Tenz, [V idf impf™,"pre inpf",
"ot imet"1),

4t

nora_tip_uerb (U, "8, A, aot”, " Lnd",

B e
T‘:‘rf;_.’"*";_; I}:“" .
: La+! E?—l u—'«}u |”

-
i
i

member (Ten _[ idf 1mp+ ' pr¢'impf",

“pt impf¥I1Y.

. hp_‘.’ﬁ!‘b‘iU, né‘ru u-;}u u___tu \findu’
v

TBnS,‘f" ", » 1‘:‘ n’._

; _r.; Tpn |dJ- ;rrrf"_ v prs Im’r:.f

i n'f_ 1

"pt impfUll.

;’")}( morp hp "Erb‘ ! v-:Tv ué‘-u "uLt" "nnd"’
[IRY) unn _ u- ‘F“).-

Ten\_r p ]
cencat("ET',“éfﬁy
member (Tens, [Vidf ‘ﬂpf","pr- impf",
“ot impf¥1l.

mnr‘_. xlp UF"‘t'U "—:Tu "“,}W' u__\*n wy d‘,

L M_u oy “ e
,E'-'.‘-“S: Sy My e P*‘P -
ni]

“ "ET" "—.-Tru "-}" 9

N
-~ concaten _h
l

- ' member { Tens, [" d£-3ﬂpf" prs impf",

pt impt™ 1Y,

marp_ IP yerh{ i, "—"" "_g" Yac t"A "ind‘"},
i _ir

Tens; AR RS )
cancatent (U, 8", ";3","7", 1,
member {Teng, [V idf impf" ;rs impt",

"ot 1mp. ',

{ "ET" "-l_T" “ w o gy
:"'-28."{.”_‘.;'1_‘»«'87“: U ¥ u..t y NG
w o w [T
TE‘ﬁS; p y oy 1 }.‘1’ a7

concatend (4, V&, ", "7" I,
member (Tens, UV idf lmpf", pr' impt™,
ot impt"]

mor {I' ﬂ}) ‘JF'f‘bi“ ""-’T" "?‘)"act" "- n '.,
Tens, 52", "6 1)
concatend (U, 8", " v, 1,

w w

?
member (Tens, [Vidf impf", "pre -impt",
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‘ot impf"l

vokkkkk Clavses to get different attiributes of verb "o g e
mOY‘p ”‘ "E‘fbl"t'p“df’t" " d '

" !' " L4 {\Q + AL

"pres”."s",

marp_lk_verb ("8, "act", " ind", “pres",
", _JPers)i-

\“ .«

mpmber!Per@,["*","seL et Iy,

R wHo o _ v o LU T "
morp_tk_verb (", "act”, " ind", "pres”,
° LT

p r_t PGPS’:"
member (Peps, [Vfet™,"1"]),

morp_Lk_verb (S, act"”, " ind", “pres”,
Ny At " L1
¢ SEC b,

1* LI 2 LT B L I ¢ LA T R 1)
morp_ Y overk IV, Vactt, M ing™, ot

”“"'Grp-! ii,_‘JEll".t" i:"iﬂ“' , |'act " . " ind"’ "pt(' , “S" .

ALl i
T s _.4! B
- N " x ) 13 - W o troar LI f e |
morp_Ho werb O, Yagt®, " ind", "ut”, ",
LE 1l "i
! i

Orp L I’ertluiﬁm "th“ uxn,‘u’"rtu w u’

[

concateni (U, Ur, Can, Sufx, Usd i~

bound (U,

cancat Vs, Con, Vi,

concat(Us, Sufx,Url, -—
concatend ¥, Ur, Con, Sufx, Uz it-
heund«“r'

"o""*i"'\ “wu“’y‘ I}t‘-"l
[SRerigs P KNt 4

concat (Me, Con, UT,
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PLa™ " .x wsskwiwwsws "CASE,FRO
7k x¥xx Program to identify different cases
SR brkrikyonikk Tnualved in a3 sentence ¥dkkes

include “domanl.pre”
predicates

’emant'ﬁentewce.h eml
sent_tylsent,oropes)
e fuf“pnﬁdp.u seltl
np_tyllngn e}

check_

ﬂt&nCE der Ent‘,_;ﬂ‘ -

sent_*g' ent,Seml),
Sem = zent_semilMed,Senl).

SER+_ “(Se 1‘ lu HQ},S mi -
wp_tullUp,SenZ),

MODUILE  ssokwaoiobaob dok koo

ARE A

ppendi’[karta’”p‘] Sem?, Semd),

Sept

= proposilemdl, !,

sent_tylsent3iHp,Up), Seml):-
vp_tuiln,Sem?},
appendl ([kartailp?
Seml = propes(Sem?

[

L _ i

-y

s
“d

ESrY

ny:. +J|"Gr"" Fb

!.ll

vp_tyiverk ph3iNg,Hpll,Semidi-
np_tylifp,Senl),

op_tu(Nnl, Semd),
N2~ {1 o - .
appendl (ISent], Sem3, Sem?
HD +qiuprh r‘ ’ "{}J.

np_%

ng_tulfroun phath, e, cemidi-
I by &
Sem? = karminoun_ph3{H,81)

o LAY]
Semsl.e-

np_tylinoun_phd{A,Prs},

11,%em?, Sem3),
2



¥ = noun_phd(A,Pre),
check _caseiPre,Y,Sem?}.

YR .
! \'

check_casze(par(X1,Y,Tyl:-
Y - "«;_ﬁ",
Ty = karmiY), !,

check_caze{par(X1,Y,Ty)!-

member (¥, ("B, "o, 0, FE)),
Ty = zadkaraniY),

appendi ([1,L2,L2).
append1(IX L3, L2, [¥ L33 )-
)

apperdl (L1, L2,L3).

member (%, [X1_11.
member (¥, 0 1Y110-

*7



4'(‘-901:1:‘_.
bound(G1y,

a:LI

:+r} qa_ .I'_—

[ w o
R .

match_gt_,G1)I-

match n'”,N‘\ -
freeiNid,
hound’N’

match niH, HLYi-
lraa|h,
hound (N1,
MM,

match_niH, Ji-
t}_\. "

match _ni ;ﬂi}i-

match piP,PLY-
freeitl,
freaiPli, b,
match_p(F,P11i~
P,
match _pt PR~
fresiPl}
bound(F), 1,
match_p(F,PLii-

hoynd(F1),

wkibonkiror PROGRAH FOR MODALLT

1

YR EERIRN



match_p(F, 1i-

C‘:" u

match_pi ,P1):-



ckkkkkekddd T DOMAIN.PROY dwddkw ;
% okxxkkkk Global domain declaration skkkkkx

)

s

septence = sentenceimad,sent)
mod = nl'd‘l"s_hnh,! F‘J_,EEFEi

umb = numkfnum)

1, tense

(]

gend = gendigen)

persn = persnipers)

tense = tenseistring)

zent = S&ntlieﬂvnﬁde npnode,wnnode); 2entZ inpnode, 2dvnode, vpnodz ) s sent 3inprode, vonode !

-
us oo«
oo
1
=3

n_phd(npnoded noun_phSinpnode, tnodel
= noun_phiftnode)incun_ghilinede,tnode))

noun_gh “.jnﬂﬂe,r;n~deé;naun_ph42ﬁpncde,tncge}
Jnode )]

= o
™ D
fore T
[
o
Y

ménode

1

adunode 2ddimn
adinode = aqu nxdﬁ‘ ai) (tnode,tnode) —
tnode = noun{ilipnoundiiparit)isadjty;
karit) kriyatidipreviadinode);
Vink _witiirad(tncde, tnode ) mod_aux(t)
vpnode = verb_philuvnode))
verb_ph2{adnade,vnodel;
verb_ph3(nprode,vpnode!
vnode = s_dhatutt);comlx{tnode, tnodel;
zamas(t)iconjuct{vnode, vnodel;
"arbkun de, vnode ) helpy! (tnodeds
helpy2 (tnode, tnods)
case = arta!nfnud91'barn’ngﬁade);
karaninpnode); adkaraningnode);
apdaninpnode); spdaninpnode)
caselt = casex
0




shkkokkpkrky "GLOPRED, FROY sktikkktx
- BBk ook REY. Program for analysing a HIND! centence ¥omukkskkkiopions
Qlobql ddmam'?

file = xoutput

global predicates
read_again

ncn“et‘ru appendile, le, lcd - 04,1,1) (Q,1,00 {i,0,1) {o, i,if
nondetern member(c,lc) - (i,1} (g, i}
rondeterm member (string, 11) - (1,1} (g,i)
nondeterm str_charlistit,lc) - ¢
charlist _charstr(lc,t? - (i,0)
unionf{lt, 1t,1t) - ¢
untontlc, e, le) - (i,i,0)
minus{1t, 14, 14) = €
ruslle, 1z, le) - (4, 1,0}
deleteall(t, 11, 18) - (i,i,0)
read_in(lt) - ()
- read_input {11} - (o}
ﬂad Cinpetildy - (o) -

-1 it) { ]
firetilt, 1t1, 141) - io,0, 1) (o,i,1)
firstic,lc,lel - (g,0,10 €o,4,1)
rondeterm append(lt, 14,140 = (1, 4,1 (i, 4,0) (0,00 (o 6,10 fo,e, 1)
nondeterm append(1tl, 1t1,1t1) - i, 1) fz,;,o‘ (i,0,1) (o, 1,10 fo,o, 1)
l" i i
{

nondeterm append(1t2,182,1t2) - (1,1, 13 {4, 1,0} (1,010 (o, i,
)

mor “nun!t *,num,num,num,gen,pers) - {i,o,0,0,0,0,00
fi,0,1,8,1,1,10 (1,0,0,0,1,1,1)

v oskpikboek pred for the morphology of pronoun REEERERKE
morp_proncun{str ing, num,num, rum,nun, gen, pers)-(i,2,0,0,%,0,0)
W ERkERERERRK pred for parsarg morphology kRRRREEEX
marp_parsargletring,num num,geni-{i,0,0,00 (00,10
v owkkkkkkixk to check, the parsarg following prencun iz appropriate or not
prﬁ_par_matcﬁit,t}—{i i)

v oakkkrkxd {inds position of an element in the list of list #dbkbokik

find_posit, HWLnd-Ui,1,0) (o, 4,10 (,4,10) (o,1,0]




v, KKKRKKRKK oross f'st of pronoun and parsarg ¥KKKkEK
cranpunliztiitl) - (g}
parsarglizt(1t1) - (o)
mnrp adjlt,t, num,num,num, 92n) - i,0,0,8,0,0)
Cdeekkrkkek Tooget different attributes of main vero
n@ndeterm morp_verbit, b, num, num,num, tens, num, gen, pers, nuwt - (1,0,0,0,0,0,0,0,1
.

< v
‘-.1;':‘_!.’,:5.':)‘.!;!}1) 1_!A_v=_=.5

kkkorkik To get different attributes of verb helping "EFI
usn.eterm morp_hp_verb (i, 1, num, num,num, tens,num, gen, pers,sum! - {i,%,2,0,9,0,0,
inking verh 2,47

L kkkkkdrk 1o o
r wpers) - fi,o,0,0,3,0,00 Oi,a,0,1

I8 -\nda+prr‘. w0

o lk_ver g8n
concatenit, t, str ,t? !
nondetern eniit, i orisdstod (e, 1,40
triyd
r-rl_jp{‘_“ =‘.ta- ':% “ ";' i
nandeterm match_ninumnumd -71,1) o, 1) {i,0) {o,0)

] 1)

nondeterm mateh_pipers,perz! =(i,1) (o,i) (i,8) (0,20
<lex_ntt,num,num, gen, num,pers? - 4i,1,0,%,2,0) -

Ll:xlt,num,num.%ens,APn,num,ycrg} - (i



global datebase

lex_nit,num,num,gen, num,pers)
tex (t,num, num, tens. g2n, num,pere)
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et
oLt
[}
[y d
(2]
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Al - LU LI 5
n{"HZFY, "roun”, oommon”, 'R, V2, YD

[ T et « ALANE. LUV T | SR LI LI LI 1)
iex _nf ‘f\‘ﬁ L onoun . COmmon . m, 8 4 1,

v "2, " noun™, "common®, T, UYL T,

L] + v " e 8t W "+";}

A ("FEY, "noun®, "commen™, e, e, M,
lex_n(Vargmss", “noun", "common™, "u","s", "t ).
n (" OT", "roun”, "commen”, "w", e,

n{"&T", Ynoun", "ocommon™, Ua", e, LY,

~‘"- ] 1] {2 1) LU LR I S L D L I R E
! ", ),

lex ni{"&aT", "noun", "comman™, "n",

o0 I' "
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SYNTAX ANALY
s&nteace(mu
JE"3y,verb n

‘Fn? Hinoun_phlinount”

S I3 AS FOLLOKS

“-__:mb!_."g-":’h j‘“"-‘x". "\ p T l"*"\ +x"" nr_,] . E,S-":! :)!rgg-'g-”:?:‘-[;L|,:3‘,-.te(;nsug‘! r_w,'g‘;

START INPUTTING A SENTENCE .
I gEHE 0= 8,

SYNTER GNALYSIS OF THIS SENTENCE 1S AS FOLLOWS °
sentence(mod{numb("s" ), gend "n' ',perqni"t Y, tensei"pres™)), zent3inoun_ghlinoun(”

I0° 1), verb_ph3inoun_phi{noun {("g&H" 1), verh_p Li HePF*\ AFa+u‘ Tz helpol (11
nk_ ("IN

SEAMALYSIS 13 AT FOLLOWS !

CA
ent_semimod{nunb("s"), gend ("r" ), peran(™t"), tense (Mpres™)) propos (Tkartalnoun_ph
i

2
1
i

noun(MIEY ) kareinoun_ph! Dnoun ("gEIFET) 1113

3

a’)’g}:‘

75 =@ B
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sentence (mod (numh s

SHALYSIS OF THIS SENY
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SYNTRY AHALYSIY 1F THIS SENTENCE 1S AS FOLLOHE °
vy,

3 1" ni"t"i ("ores” ), cent 3noun_phiipnoun
Sentenuetmedtnumbl s"7,qend("n"),persni 7, lense! -ﬁ'ff il een i
rFEVY, verh phlladiils 'jffﬁii"i’ hElp“i"lﬂP WivE
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("n"),peren{"t"), tense {"pr res™)), propos ([kartanoun_ph

w_f
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o
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DO U WANT TO &MALYZE MORE SENTENCES ANS{y/n)Y

IO AW T O FT 2,

SYNTAY ANALYSIS OF THIS SENTENCE IS-AS FOLLOWS :

sentenceimod (numb ("), gend ("n"), persn("t"}, tense (Mprec™) i, sent 3inoun_ph3(madf1(
adj{rad jinoun{"<E" ), par (") 1 1), noun_philnoun("sEH"” ) ) ), verb_ph3inour_phi(noun
("e" 1), verb_phl(verb(s_dhatu("<Tar™),helpvl(] 1nk_v("g”))})}))

CASE ANALYSIS 1S &5 FOLLOUS
eent_ semfmﬁu(ﬁunh .").gerdf"n Y,peren("tV ), tenseMpres”) ), ure
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), karminoun_phl
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