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INTRODUCTION
1. About Verb Mapping:

Verb Mapping is a process for identifying the root and suffix of source language and
replacing them with the parallel root and suffix forms of the target language so that
the semantic relation and specific predicate-argument structures can be produced by
the coherent mapping of verb forms in both the languages. The sentence is present in
its verb just as a whole Bunyan tree is present in its seed (Kapoor, 1985:25). The verb

is the primary element in the sentence for the following reasons:

e Jtis always present in a sentence.

e [t uniquely determines the number of co-occurring nominals.

e [t indirectly determines the number and nature of subsidiary concepts (such as

those denoted by adjectives) which may be present in a sentence.
e |t directly determines the nature of adverbial modifications, temporal and
spatial (Kapoor, 1985:26).

Therefore Verb Mapping is a crucial task in Machine Translation (MT).
These are some Issues and Challenges in Sanskrit-Hindi Verb Mapping. Both
languages are from Indo-Aryan language family but there are morpho-syntactic
differences between both the languages. Sanskrit verbs have been carefully studied by
the Sanskrit Grammarians and Sanskrit has a well classified database of the verbal
roots and it can generate n-number of Sanskrit verbs with the help of 22 upasarga.
Further it is noticed that the upasarga has no fixed meaning and therefore the verbal
meaning (of the verbs which have same upasarga) gets changed. Hindi doesn’t have
such a well classified database of verbal roots compare to Sanskrit. Sanskrit verbs are
inflectional and Hindi verbs are periphrastic. Sanskrit tiriarita verbs don’t have
agreement with the gender of the agent but Hindi agrees with the gender. Sanskrit is
not aspectual but Hindi is aspectual. These linguistic differences make it a
challenging task for MT to map Sanskrit-Hindi verbs.

2. Scope And Objectives Of The Present Research

This work will help in the appropriate translation of the given verb in the input text
for Sanskrit Hindi Machine translation. Different suffixes are added to the root to

make different forms of the verb which conveys different meanings. All the verbal

1



forms are not listed in any electronic database for the purpose of machine translation
and this is not easy to create a huge list of parallel bilingual database of the verbal
form manually for making a tool for verb handling. This work is going to provide a
rule based approach to map the verbs for Sanskrit Hindi Machine translation by doing
a contrastive study of Verbs between both the languages. In machine translation, there
is a requirement of handling verb forms in the target language Hindi. So the present
work aims at studying the issues in verb mapping in Sanskrit-Hindi MT system and to

present the possible rule based approach to handle the verbs.
The scope and objectives of the present research can be outlined as following:

e Comparative study of Sanskrit and Hindi at the syntax level.

¢ Collection and creation of parallel corpus of root forms

e Making general rules for mapping the verb forms according to the
transformational approach.

o Identifying the conditions where the Sanskrit verbs drop the general
meaning or expresses other tense because of upasarga or nipata used with
the Sanskrit verbs.

¢ Present work can be useful to deal with divergences in Sanskrit-Hindi MT
system at the level of verbs

®  Writing transfer grammar rules for verb mapping.

e Partial contribute towards creating a simple machine translation system
called SaHiT.

3. Works Related To Sanskrit And Hindi Verbs In Computational

Linguistics:

Verbs in Sanskrit WordNet: WordNet is a large lexical data or an electronic
thesaurus which has sets of cognitive synonyms called Synset. It interlinks the words
with their specific meaning. It is a database of meaningfully related words and
concept where each synonym expresses a distinct concept. It groups the words
together based on their meaning and represents the concept of semantic and lexical
relation. WordNet consists of four subnets- Noun, Verbs, Adjective and adverbs. In
WordNet, about 1246 Sanskrit verbs are listed. When an input word is entered in the
input box, the result gives the synset ID, POS, synonyms, Gloss in Sanskrit, Hindi and

English along with Example. It shows number of available synset of the input word
2



and shows them one by one. Each synset shows the POS category of the word. For
example- the word bhil is showing 6 synsets. The First four synsets are showing verb
as the POS category of bhii and the 5"- 6™ synsets are showing Noun as POS category
of bhii. The first five Synsets show the synonym of the root bhi under the POS
category ‘verb’. The last Synset shows the synonyms under the POS category ‘Noun’.
For example- some verbs are searched and the following screen shots are given to
understand the function of WordNet. The word bhu has 6 Synsets. The first four
synsets have POS categoty “verb” and the last two have ‘Noun’. 1% synset gives the
synonyms: bhi, as, vrt, 2nd Synset adds the synonym vid, 31 Synset gives 13
synonyms (vyapr etc.), 4™ Synset gives 7 synonyms, 5t Synset gives 22 synonyms

and 6™ Synset gives 4 synonyms under Noun-POS category.

Home

Number of Synset for " 5" : 6 showing [/ 6
Synset ID : 7104 Pos : VERB

Synonyms : TOTY, MY, ¥, ¥IY, TY, AT, ¥, FSH, WASH, ¥I, ¥, I, T,
Gloss : a?l'ﬂ'ﬁ'l'mﬁajﬂt ST |
Example statement : "HEH 3Tﬁ-'ﬂ'5[ waF sarira |
Gloss in Hindi : FA & forea granm
Gloss in English : "English Linkage Not Available”

Figl. Shows the verbal synonyms of the root bhii under the POS category ‘Verb’

Home

Number of Synset for " 4" : 6 showing /6
Synset ID : 2510 POS : NOUN

gedt, avaft, aw, u, Fgeaw, grolr, afsh, sasl, s, weawdn, agon, @ AR &84,
saadran, FgaT, gEvea:, yidAveaR, RMegFgn, goft, Regwfeoh, AR, frozdar,

Gloss : RITATETA §F TR=: WARATT: FATH JAT: ArATEARSETAYT: FFATT: |
Example statement : "dFgq: ‘[3-%2 ITTAE: T
Gloss in Hindi : B Fad &1 3¢ 7g 5w 7 g7 = Trarw w13 &

the 3rd planet from the sun; the planet we live on; "the Earth moves around the
sun”; "he sailed around the world”

Fig.2 shows the nominal synonyms of the word bhu under the POS category ‘Noun’

Syvnonyms :

Gloss in English :

3



S
& & A wordnet of Indian fanguages

Home

Number of Synset for " FdH" : 2 showing /2
SynsetID : 26699 P05 : NOUN
Synonyms : Hd®Io:, S{\Fl', FTA,
Gloss : TATHIO WYFT: FTo: T: TIFFATON TUFEUa T whrwraa &
Example statement : "HdHRHAET Frferas TagronfE fﬁl’?ﬂﬂ;l"
Gloss in Hindi : SATHION & I¢ FTH AT 413 FAT #1 frarst or sgewmst st Iarar &

Gloss in English : a verb tense that expresses actions or states in the past

A wordnet of Indian languages

Home

Word 3T not found in wordnet.

Suggested words :  H=dardTeaT

Fig.3 shows that the verb with the suffix ktva is not found in the WordNet, it is

suggesting other word.

Home

Number of Synset for "§H" : 3 showing /3
Synset ID : 4730 Pos : VERB

Synonyms : ¥9gH, 3UgH, TigH, WEH, ¥6, ¥9A«®, FE,
Gloss : &¥afad arries# sfrea wgrd Fezargga: zamam:|
Example statement : "ITA: forea Hedle wagafal”
Gloss in Hindi : #9d Al et & Wleea sz @ s gus w0

subject to laughter or ridicule; "The satirists ridiculed the plans for a new opera

n,om

Gloss in English : house”; "The students poked fun at the inexperienced teacher”; "His former

students roasted the professor at his 60th birthday"
Next Synset ¥

Fig.4 shows the synonym of root has



- - A werdnet of Indian languages

Home

Number of Synset for " 93" : 7 showing = /7
Synset ID : 11513 P0OS : VERB
Synonyms : 9%, frer, afrs, arfaws, siflysy afirmyy swaow, w=wamsg, g wfyy arfeam,
Gloss : FERTETH FaTAAGHA: TATIIT: |
Example statement : "H ASAATG: ST 'H?ﬂ'ﬁ‘?l’ gafa”
Gloss in Hindi : ¥We 9T far& WIcq FTAT

gain knowledge or skills; "She learned dancing from her sister”; "I learned
Sanskrit”; "Children acquire language at an amazing rate”

Fig.5 shows the synonym of root path

Gloss in English :

This research is under progress. Therefore we cannot get all the Sanskrit verbs in
WordNet. Further, it doesn’t gives the meaning of verb forms (such as - pathati,

pathatah etc).

Computational identification and analysis of Sanskrit verb-forms of
bhvaadigana:

Muktanad Agrawal has submitted him M. Phil in JNU on the topic “Computational
identification and analysis of Sanskrit verb-forms of bhvaadigana” under the
supervision of Dr. Girish Nath Jha. His work is an attempt to make an analyzer for
inflectional verb morphology of Sanskrit and recognizes verb forms in a given
Sanskrit text. The analyzer follows the reverse Paninian approach to identify and
analyze these constituent parts in Sanskrit verb forms. In the conclusion, Muktanand
says- ““ the primary and most important function is the recognition of ti ending.
Locating the ti ending in a word confirms it to be a tianta form on one hand; on other
hand, separating the ti affix produces the verbal base. So, ti endings are the key in this
analysis module. The verb forms which do not contain any ti termination in the end
are problematic to be recognized and analyzed. For example bhava and babhiiva are

such forms. As for now, they are being stored in example base”.

The Knowledgebase for Karma Karaka (with Special Reference to the Verb of
karma): This work is done by Manji Bhadra. In her thesis, she has focused on the

semantic implementation of the karaka with the special reference to the verb ‘eating’
5



by using the concept of semantic primitives. Her approach is based on the methods
discussed by Jeckendoff and Dorr to explain the most desired thing to the machine as
it is fixed in mental representation. This work adopts the approach of Lexical

Conceptual Structure.

Ontological knowledge base for selected verbs of Sanskrit and Bangla: This work
has been done by Dr. Subhash Chandra for his PhD submitted to JNU. It claims to
provide an ontological base for selected Sanskrit-Bangla verbs which helps in
understanding the relation between verbs and different possible valid arguments. It
tries to provide the real world knowledge to the computer to make it understand the
verb argument relationship. It discusses about the nominal expectance of the verb and
the compatibility of verb arguments. It has knowledge database of Sanskrit and
Bangla and the database for argument valence Mapping. The system gives the
ontological information of each input word with the help of relational database. It
checks all the ontological information in the database and when the combination of
arguments is match then the system returns it as valid combination of argument,

otherwise it labeled invalid.

Automatic Identification and Analysis of Verb Grouping in Hindi: This work has
been submitted by Dr. Narayan Kumar Choudhary as his PhD in JNU. In this work he
has focused on the automatic identification of the verb groups in Hindi text which is
basically local word grouping task in the NLP. It analyzes the inflectional verb
morphology which represents the time and tense in Hindi. He observes that the verb
groups are employed to show the various TAM combinations expressed in Hindi. In

the next chapter, he explains the process of identifying and marking the verb groups.

The Sanskrit Heritage Site: The Sanskrit Heritage site' of Gerard Huet has Sanskrit

verb-form generation tool” . This generates primary and secondary verbs in Sanskrit.

Sanskrit World®: This website is developed by Dr. Dhaval Patel. It has a Sanskrit
tool section where verb generator tool is also available. It gives Sanskrit verb forms

with their derivation process.

! http://sanskrit.inria.fr/ accessed on 30" June 2016 at 5:30 PM
2 http://sanskrit.inria.fr/DICO/grammar.html#roots accessed on 30™ June 2016 at 5:31 PM
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Difference of present work from the earlier works:

All the above research works are very significant in the area of Computational
linguistics research. The Machine Translation (MT) works are going on in many
Indian languages funded by the DIT, GOI. Parallel mapping of verb forms are
required for any MT tool. As not a single work is directly related to the parallel
mapping of Sanskrit Verbs into Hindi, this work is certainly different from the earlier

works. This work will help us in producing good output in SaHiT.
4. Research Methodology:

For this kind of applied research work in Computational Linguistics, a theoretical
base is required. On the basis of contrastive properties found in the comparative
study of Sanskrit-Hindi Syntax, the transfer grammar rules will be written
(theoretically) to map the verbs in SaHiT. With the help of Java Programming, the
tool will be developed for mapping Sanskrit-Hindi Verbs for SaHiT.

Step-wise Research Process:

e Comparative study of Sanskrit and Hindi at the syntax level.

e Collection and creation of parallel corpus of root forms.

¢ Studying the role of upasarga in Sanskrit verbs and creating a parallel
database of sopasarga-dhatu and its Hindi meaning which can be used as
verbal base for Sanskrit verbs.

e C(Creating a database of Sanskrit roots along with the imperative Hindi
forms of those roots.

e Transfer Rule writing

® Programming

This system will contribute towards creating a rule based Sanskrit-Hindi machine

translation system called SaHiT.

? http://www.sanskritworld.in/sanskrittool/SanskritVerb/tiGanta.html accessed on 300
June 2016 at 5:39 PM.
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CHAPTER 1
LANGUAGE TECHNOLOGY IN INDIA

1.1 INTRODUCTION:
When the global world is staying connected through internet and the technology is
reaching to the masses in different language spoken areas of the world, the digital
device is changing the world rapidly. Digital communication in user’s own language
is making all kind of business easier. In the competitive world, the knowledge which
is accessible to all in a faster manner is desired. After almost six decades of
Computation Linguistics Research and Development (R&D), the digital world is
confidently moving toward intelligent machines which can understand and process
natural (human) language. Natural Language Processing (NLP) is opening a new
window in the area of interdisciplinary R&D. Human knowledge and
communications are expressed through language, both in written and spoken forms.
Language technology (LT) permits computers to process human language, providing
more natural human-machine interfaces, and more sophisticated access to stored
information. LT is playing a central role in the multilingual information society of the
future. The goal of LT system is software productions that have some knowledge of
human language. In the field of LT, the linguistic knowledge and the computational
technology, together, are providing a solution to overcome the challenge of linguistic
diversity worldwide. LT related research in Indian Languages started in late ’80s-
early 90s, with the financial support of Govt. of India. Primarily the work was focused
on computational engineering and programming. As soon as the scope of this subject
increased and the requirement of linguists and the language experts became
unavoidable, the linguistics departments and the language departments got involved.
Because of this, the NLP research centers increased in India. Government also
initiated the work in a consortia mode so that the experts of the different institutions
can work together and the outcome of the research can help the multilingual country
like India in overcoming the language barrier in near future. The details of the

ongoing research are available on the website of some leading institutes and on the



TDIL websites’ as well. The ongoing works are classified into the following
categories on the TDIL website:
A. Fonts, Handwriting reader and keypads
Different Processing Tools Indian Languages
OCR
TTS and Speech to Text
POS Taggers, Parsers
Online Lexical resources and corpus
Localization
WorldNet

Machine Translation

=T @mam@myuQw

Word Sense Disambiguation
K. E-learning Tools
1.2. Information about TDIL website:
The TDIL website has the following sections:
A. Indian Language Technology Products (ILTP):
B. Application Showcase:
C. Research Efforts: Machine Added Translation, OCR, TTS, ASR, OHWR,
CLIA, SHMT

1.2.1 Indian Language Technology Products (ILTP): In the section of Indian
Language Technology Products (ILTP), works done by different companies along
with their description® has been listed. Following are the main companies which are
providing different application software and tools:
1. A2all Company is providing the facility to search educational materials in
the Indian languages®.
2. Wish Tel Pvt. Ltd. is providing IRA” things tabled which is designed as a
part of low cost device project under the National Mission on Education

through ICT. It is funded by MHRD, Govt. of India®.

4 http://tdil.mit.gov.in/ accessed on June 6, 2016, 3:27 PM.

3 http://tdil.mit.gov.in/Services/Lang_Tech Product.aspx web accessed on 19th April 2015 at 7:58 PM
® http://www.atoall.com/Language/all/India.asp#gsc.tab=0 web accessed on 19" April 2015 at 8:53 PM
"IRA, named after 'Goddess Saraswati' is entirely prototyped, designed, developed and engineered in
India (http://www.wishtel.com/about-us.html accessed on 21th June 2016 at 4;30 PM).
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FTK technology Ltd. is providing a software application named LooKey
for chat, email and Online Word Processing in Indian Languages Hindi,
Bangali, Telugu, Marathi, Tamil, Gujarati, Kannada, Malayalam, Panjabi
and Urdu’,

Luna Ergonomics Pvt. Ltd. is providing Panini Keypad on mobile which
can be installed on java enabled android mobiles and iPhones. It supports

typing in 11 Indian Languages™.

Central Hindi institute and CDAC Noida is providing Online Hindi
Viswakosh- Hindi Encyclopedia, which has a collection of more than

12000 topics™.

It is listed on TDIL web that Lipi Data Systems Pvt. Ltd. is providing
Line Matrix Printer for Indian Languages using GIST card'®>. But the

website is not opening.

Databyte Equipment Pvt. Ltd. is providing TLX10 ( Teleprinter and Telex

Products). The description of TDIL says that it’s a bilingual electronic®.

According to TDIL website, VSOFT Services Pvt. Ltd. is providing APS
Corporate 2000++, APS Designer 4.0, and APS Desk, which are windows
based multilingual interface for Indian languages on MS-Office,
Pagemaker, CoralDraw etc. The APS Desk is a windows based ActiveX
controls for language Programming which is helpful for programmers™.

When the web is accessed, the page is not found.

® http://www.wishtel.com/products.html web accessed on 19th April 2015 at 9:00 PM

? http://www.lookeys.com/ web accessed on 19th April 2015 at 9:05 PM
' http://paninikeypad.com/index1.php web accessed on 19th April 2015 at 9:08 PM.
" http://www.cdacnoida.in/SNLP/digital library/vishwakosh.asp web accessed on 19th April 2015 at

"2 http://www.lipidata.com/line_matrix.htm web accessed on 19th April 2015 at 9:15 PM

http://www.databyteindia.com/telecom products.html web accessed on 19th April 2015 at 9:30 PM
' http://www.vsoftsolutions.in/corp.htm web accessed on 19th April 2015 at 9:50 PM
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10.

11

12.

13.

14.

15.

16.

Modular Infotech Pvt. Ltd. is providing “Shri Lipi” font, “Shri Lipi
samhita” (keyboard layout and font) and “Shri Lipi Ankur” (script

processor). These products support Indian Languages™.

Deshweb.com P Ltd. provides “Aksharmala”, an Indian Language input

tool which transliterates the English characters into the target language™®.

. Summit Information Technologies Pvt. Ltd. provides “e-Indica” which is

an Indian language writing system through English Keyboard. It also
provides Hindi Spell checker, Fonts, Tools, Keyboard Layout and
Translation. Indica and Unicode are also maintained separately.

Artech Infosystem Pvt. Ltd. provides Akshar — which is also providing
Fonts, Tools, Keyboard Layout and Translation™,

CDAC-Noida’s product is also listed here. The products are- address
management system, Bilingual Electronic Dictionaries, Lekhika, and On-
line Bilingual IT Terminology.

TDIL website says that the Machine Added Translation System of IIT-
Kanpur and CDAC-Noida is providing 60% correct translation. The
original link™ was not opening.

CDAC Bombay’s MaTra and Mulyaankan are linsted on the TDIL
website. MaTra is a translation demonstration prototype for translating
English text into Hindi. Mulyaankana is a mining software aimed at
detecting anomalies in valuation of imports.

About 20 products of CDAC-Pune are listed on TDIL website under the
title “ILTP”. “ALP” is a multilingual word processor. “Anveshak” is a
Natural Language based Information Retrieval system which provides
explicit information in natural language text to the question intended to be
queried on a certain document. “Chitrankan” is an OCR for Indian

Languages. “GIST CARD” provides robust solution for Indian Languages

'S http://www.modular-infotech.com/html/downloads.html web accessed on 19th April 2015 at 9:55

PM

16 hitp://aksharamala.com/ web accessed on 19th April 2015 at 10:00 PM

"7 http://www.summitindia.com/ web accessed on 19th April 2015 at 10:05 PM

'® http://www.artechinfo.in/ProdOurProducts.html web accessed on 19th April 2015 at 10:12 PM
19 http://cdacnoida.in/SNLP/machine_translation.asp web accessed on 19th April 2015 at 10:23 PM
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on DOS. GIST Shell is a DOS based software which works on ‘Lotus 123’
and ‘FoxPro’ in Indian Languages. “iLeap” is a product related with tools
and Keyboard layout. “iPlugin” is a web application development tool for
Internet in Indian Language. “ISM” is a Windows based software for
Indian Languages. It supports 19 languages. “ISM 2000 OFFICE” is a
Word and Data processor. “ISM 2000 Publisher” is a tool for advance
Multilingual Publishing Solutions. “ISM 2000 SOFT” is used for Web
Publishing, database applications and Windows applications. “LEAP
OFFICE 2000” is Indian language software for office application which
provides multilingual spell checker, keyboard shortcuts, online keyboard
and office language dictionaries tools. “LILA”, “LILA Hindi Praveen” and
“LILA Hindi Pragya” are Hindi learning Softwares. “Lips” is a pioneering
technology for enabling Indian Language subtitling for the entertainment
world. “LISM” is a Linux based application for Indian languages.
“ManTra” is a English-Hindi MT Tool. “Saili” is a computer generated
design of Indian Traditional Art. “Talaash” is a web based solution search
for Indian Languages content.

17. Few other tools are also mentioned in the list which supports Indian

Languages.

1.2.2 Application Showcase and Research Efforts: These two sections are

providing the following information about the ongoing research and tools:
1. sandhan

Online Sanskrit tools,

Web OCR,

Anuvadaksh,

AnglaMT System,

Sampark: Indian Language MT System,

Text-To- Speech,

LPMS,

Online Hindi Wordnet,

Y ® N e W

10. Third Party applications etc.
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1.2.2.1 Sandhan: It is a monolingual search system for tourism domain in five Indian
languages viz., Bengali, Hindi, Marathi, Tamil and Telugu. For example, we searched
Delhi and it provided the information about Delhi tourism places. Sandhan system
has processed the query based on the input language and retrieved result from the
respective language. It provides the summery of the content of the link appeared in

front of the user.

- - Lotz |

k=

$3( Sandhan

€ = C A [ rdil-
£% Apps [ Cyberoam [ Anusaaral ier Williams u » cgister Your Comp... JH Grammar @M |.. [ Welcome To Sanskri » (71 Other bookmarks

Indian Language Technology Proliferation i
and Dcploymcnt Ccntrc

= s ® sefeme > waew @
HROTET 1 91 10 T 76463 WS Ee=T

freoir

ST T T ST TR | T R T Sy e S S et e s e
ST &5 T e T 4% BT IS TS 3 FTe 5 T & ST O S S 85 e
SR & G wen$ 4 e & BN G a1

http-/iwikimapia org/94 18381 My ==

=T

Tl # gaw Wl 3 w1y &1 36T

Sl T & ST AT st TS & HIUIH e ) Haia 81 6L Bl i)
= faeoh faeeh & T GaE FEY 31T WEf 7T ET @ BT MET A STIEA T
T AT e WA T S S W A S Ay =

mynews i =

e Ge elEe] Tesomae A

Online Sanskrit tools are showing the tools developed by the consortium of 7
institutes. These are the tools: Transliteraton tools, Morphological generator,
Morphological analyzer, Sandhi and Sandhi spliter. These tools are also available on
the website of the Sanskrit Department® of Hyderabad Central University because
that university was the consortium leader. So the details about these tools will be

discussed along with the works of Hyderabad Umver51ty

N iz (el B0

n Kl =

cr Witliams Onl... [l AE Query (B Tattvarthsutrs intro.. 1) Register Your Comp... J Grammar (<ol |..  [7) Welcome To Sanski.. » | £ Other bookmarks

i Iodian Language Technol. % )/ [ saskiibuohydemetin = 5
« C # |13 sanskrituohyd.ern
i3 apps [7 Cyberosm [ Anuzaaraka [

udies
a X -
- FHETHAT (Sanskrit Computational Tools)
<
! R Department of Sanskrit Studies, University of Hyderabad
Samsaadhanii
Comeeiny 5
Rl Tools Kosha Corpus Publications Thesis SearchEngine
Aualysis
= Morph Ana
E-Book < The Lang n t of Sanskrit Studics i ed in developing us computational tools for Sanskrit analysis
Sanskrit wi

Computational
Linguistics
Consortium

Reading and understan ollowing steps

Downloads < £ i

Complete Sankshepa Raal Engush translation is now available in e-book format which allows a reader to navigate through
all the above steps and und

gw@fﬁ eienL

20 http://sanskrit.uohyd.ernet.in/ website accessed on 20™ April 2015 at 6:14 PM
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1. 2.2.2 The web OCR: It is a robust OCR for printed Indian scripts. It converts the
printed documents into electronically accessible format from Bangla, Devanagari,
Gurumukhi, Kannada, Malayalam, Tamil, Telugu and it will soon be available for
Gujrati, Oriya, Tibetan, Assamese, Manipuri, Urdu script in future. Indian Language
OCR being a consortium based project is having a hybrid approach, designed to work
with the platform and technology independent modules. IIT Delhi is the Consortium

Leader funded by Ministry of Communication and Information Technology.

1.2.2.3 Anuvadaksh (English to Indian Language Machine Translation System): It is
a consortium project which has hybrid approach. It is a state-of-the-art solution that
allows translating the text from English to the following eight other Indian languages
Hindi, Urdu, Oriya, Bangla, Marathi, Tamil, Gujarati, Bodo. The consortium institutes
have worked on the integration of four Machine Translation Technologies:

1. Tree-Adjoining-Grammar (TAG) based MT

2. Statistical based MT (SMT)

3. Analyze & Generate rules (AnalGen) based MT

4. Example Based MT (EBMT)

As per the TDIL website, the Named Entity Recognizer [NER], Word Sense
Disambiguation [WSD], Morph synthesizer, Collation & Ranking and Evaluation
modules have been developed by different consortium institutes and the Language

Vertical tasks have been carried out by various consortia members.

1.2.2.4 Angla MT and Sampark IL-ILMT will be discussed in the section of Indian

Languages Machine Translation.

1.2.2.5 Text-to-Speech (TTS): It converts the machine readable text into Human
Voice. The TDIL website says that the consortium of 5 research institute is working
on Indian Languages TTS system development. The languages covered by this
consortium are: Hindi, Indian English, Bengali, Marathi, Tamil, Telugu Kannada,

Gujarati, Assamees, Rajasthani, Manipuri and Malayalam. Diwakar Mishra has
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worked on Sanskrit TTS which is available online on JNU website**. His system can
be used for Hindi with reasonable output as well. In his paper “grapheme to phoneme
converter for Sanskrit speech synthesis”?® He says that there has been little effort to
develop a TTS for Sanskrit except for a prototype Text-to-Speech system at
International Institute of Information Technology (IIIT), Hyderabad (Mahananda et
al, 2010). Acharya, multilingual computing website of II'T Madras, has link of online
demo of Sanskrit speech synthesis. The synthesizer is developed on MBROLA speech
synthesis engine and does syllable level synthesis (lacking intonation). In the website,

it is embedded as a Java applet which could not be tested online.

1.2.2.6 Parts-of-speech Tagger for Indian languages: POS Tagger marks the
grammatical category of a word in a given sentence. Different institutes have
developed different tag-sets for Indian languages. Sanskrit Consortium> of 7
institutions and MSRI developed a Sanskrit Tagset. Similarly IIT-Hyderabad
developed ILMT POS and CIIL Mysore also developed POS for LDCIL Project.
Various part of speech tagging approaches like Hidden Markov Model (HMM),
Support Vector Model (SVM), Rule based approaches, Maximum Entropy (ME) and
Conditional Random Field (CRF) have been used for POS tagging. Based on these
Tagsets, different Institutes developed POS tagsets for different Indian Languages.
The first POS tagger of Sanskrit was developed by C. Ramaswamy in JNU. JNU has
also helped in developing the Maithili POS Tagger (MPOST) which is done by Saroj
Kumar Jha, a research intern at JNU Sanskrit Center during 2013-14 from the School
of Language (Computational Linguistics), MGAHV, Wardha. Hindi POS Tagger,
Marathi POS Tagger, Bengali POS Tagger, Malayalam POS Tagger, Marathi POS
Tagger, Panjabi POS Tagger and Kannada POS Tagger have also been developed so

24
far™".

1.2.2.7 Localization Project Management System (LPMS): It is a web based

platform made available especially to the small time localization companies. One of

2! http://sanskrit.jnu.ac.in/samvacaka/index.jsp web accessed on 20th April 2015 at 8:50 PM

** First Workshop on Indian Languages Data: Resources and Evaluation (WILDRE 2012) under LREC,
Istanbul, Turkey, May 21, 2012

» Formed for Sanskrit-Hindi Machine Translation and Toolkit Development project.

** http://citeseerx.ist.psu.edu/viewdoc/download ?rep=rep1&type=pdf&doi=10.1.1.206.5376 web
accessed on 20™ April 2015 at 11:35 PM.
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the main objectives of this system is to provide high-end systems for daily
localization requirements. This system, will help in support to communicate well with
the surrounding. The LPMS consists of workflow which includes publishing
documents for localization, managing the localization project(s), translators and
reviewer’s dashboard, offline translators workbench and others. Following are the
modules in LPMS: -

Publisher/Client — One who is responsible for publishing the localization jobs to the
online community of volunteers (project managers, translators & reviewers) for full-
filling his/her localization needs.

Project Manager — One who is responsible for managing the localization job on
behalf of client/publisher and keeps the track of its progress for both translation &
review cycles.

Translator — One who participate into job translation cycle and is responsible for
providing the translations for community jobs.

Reviewer — One who participate into job review cycle and is responsible for

validating & reviewing the translations done by translator.

1.2.2.8 Online Hindi WordNet®®: IIT Bombay®® provides the detail of Hindi
WordNet which has been developed on the basis of English WordNet®’ of Princeton
University. It has cognitive synonym (synsets) which expresses the interlinked
conceptual semantic meaning and lexical relations. English WordNet says: “WordNet
superficially resembles a thesaurus, in that, it groups words together based on their
meanings. However, there are some important distinctions. First, WordNet interlinks
not just word forms—strings of letters—but specific senses of words. As a result,
words that are found in close proximity to one another in the network are semantically
disambiguated. Second, WordNet labels the semantic relations among words, whereas
the groupings of words in a thesaurus do not follow any explicit pattern other than
meaning similarity”’*®, Hindi WordNet says that semantically similar two words that

can be interchanged in a context are kept in a synset. So, basically WordNet is representing

lexical concept which can be used to remove ambiguity in cases where a single word has

% http://www.cfilt.iitb.ac.in/wordnet/webhwn/ accessed on 28" April, 2016 at 7:45 PM
26 hitp://www.cfilt.iitb.ac.in/wordnet/webhwn/other/hwn_docs_2.pdf

" https://wordnet.princeton.edu/

¥ wordnet.princeton.edu/wordnet/download
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multiple meanings. Synsets are the basic building blocks of WordNet. The Hindi WordNet
deals with the content words or open class category of words and contains the category of
Noun, Verb, Adjective and Adverb”*’. For example, when the word ‘ghara’ (house) is

searched, it gave 11 senses which have been given bellow as snapshot:

€ = C A D wwwiltiitb.acin/wordnet/webhwn/wn.php#

Hindi Wordnet  Introduction ~  Search ~ Wordnets ~  Downloads ~  References  Feedback ~

R, TE, AG, T, 9T, o, e, fovdherer, forerar, ey, wor, g, §T, 37T, e, afawe, S1aei, SR, J1R, A, 315, g
eI ST BT E311 O T, Sl &1y 3 SRe Tge & Ferw et oimaf &
"o G A GIT FE§ 1/ [eEr HoTe i) e & A

Relations and Languages

FA, FE, WT, HISS, TH, FT
R 3R SR 3 TERT 3R ST g3 A 3 7 oler g
AT T G Al G

Relations and Languages

&, W, T, 7
g &, wé, T3, 87, 96T M e 6T 39 (2 5 =t ) W o
"SRA RIS "

Relations and Languages

Figl of Hindi synset™®

€« - C N | O www.cfiltiitb.ac.in/wordnet/webhwn/wn.php#

Hindi Wordnet Introduction — Search Wordnets — Downloads ~ References Feedback ~

T T 61 3T adTa a7 &3 g 3T 76T 3 ==t &1 Fara X wafea grer ar
" G FlArere & FET g7 FET e "

Relations and Languages

T
TTaT 311E a1 3 &HROT
"I IS T B A

Relations and Languages

SMETAT Tet 71 9NET Tetad & o7 Sh19T=1, oiehs! TS o F9 FAT g 3T fae1meT
"I STV @ FHIGY @ HTol @it & Tar

Relations and Languages

Fig.2 of Hindi Synset

% http://www.cfilt.iitb.ac.in/wordnet/webhwn/other/hwn_docs_2.pdf
3 http://www.cfilt iitb.ac.in/wordnet/webhwn/wn.php#
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Hindi Wordnet  Introduction ~  Search  Wordneis -  Downloads ~  References  Feedback -

Ueh &Y & o391 AT Ueh &1 ahll & 37efler a1 SXaTor & Tgat aror aiar
"ERT ORER Grer & dset wrer aard [

Relations and Languages

e, o, o, i, fam vue, R, sftseE, s, 7, e, ey, Rerr, gy, Sam-eaE, e, = 9910, 30, 3, JEay,
HIEUTA, FTEUTI, iUy, e, T, |

T STRT 15 16T &

"FTTE HN FAIG HIGIT TRy 3 [0 aisigrad GiaT §1/ 95 U5 & 5 fEiar a7 aeh §1/ #F wldr 0F ¢ fAs g aa a5 8

Relations and Languages

FageT, TESE, °, Tereaer, Asfr
37T E2r
" HHR@T # & @er faaTe & ag e wEeer et [

Relations and Languages

Fig.3 of Hindi Synset
<« C M [ www.cfiltiitb.ac.in/wordnet/webhwn/wn.php#
Hindi Wordnet Introduction ~ Search Wordnets ~ Downloads - References Feedback ~
SteHgsell # sledwTel & Al &I FPufd FRd & arel vurEl & 3 ucds
S EOH FUT & &G BT G FT AT AT & |/ HTTHT A G H g2 Fid a7 e

Relations and Languages

0T
I T fSad 1S se-aia yR=Ea g
"SETGTElE T AN T av e

Relations and Languages

Fig.4 of Hindi Synset

1.2.2.9 Third Party application software: The TDIL website says that the third
party applications are made available with purpose to promote the R&D in Indian
Language Computing, Information Processing Tools and Techniques to facilitate
human-machine interaction without language barrier. Under this title, the Hindi to
Panjabi MT system development is proposed. The idea of this platform is to being the
best researchers, collaborators and academia at a platform for better output.

1.2.3 Research Efforts: In this category, Machine Added Translation, OCR, TTS,
ASR, OHWR, CLIA, SHMT etc have been highlighted. OCR and TTS have already
been discussed under 2.2 and 2.5. The TDIL Website explains the CLIA as follows:
“Cross-Language Information Access is an extension of the Cross-Language
Information Retrieval paradigm. It enables a user to enter queries in languages they
are familiar with, and uses language translation methods to retrieve documents
originally created in other languages. The objective of Cross-Language Information
Access is to introduce additional post retrieval processing to enable users make sense
of these retrieved documents. This additional processing may take the form of
19



machine translation of snippets, summarization and subsequent translation of
summaries and/or information extraction. The project is being implemented in
consortium mode and eleven institutions are participating to build the system. At
present, six languages are being targeted under Tourism and Health domain:-

1) Assamese
ii) Bengali.
iii) Gujarati
iv) Hindi.
v) Marathi.
vi) Oriya
vii) Punjabi.
viii) Tamil.

9531

ix) Telugu.

Regarding OHWR, the TDIL website says: “On-line handwriting recognition system
(OHWR) is a useful tool that converts the written strokes of an individual into
editable text thus bypassing the need for a keyboard for text entry. There are seven
institutions participating to build the On-Line Handwriting Recognition System. The
six scripts being targeted are:-

i) Assamese

ii) Bengali

iii) Devanagari

iv) Gurumukhi

v) Kannada

vi) Malayalam

vii) Tamil

viii) Telugu”

Regarding ASR, the TDIL website says: “Consortium Mode project has been initiated
for development of Automatic Speech Recognition system for accessing prices of
agricultural commodities through telephone channel as an interface on NIC website,

which is multilingual and provides information on agricultural commodities”.

3! http://tdil. mit.gov.in/research_effort.aspx
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Machine Added Translation and SHMT will be discussed in a separate section.

1.3. Approaches to Machine Translation
There are multiple approaches to MT. However, for However, for a classification
purpose, the different approaches can be grouped into four approaches (Siddiqui and

Tiwary, 2008; Hutchins, 1993) as described below.

1.3.1 Direct Approach

The direct approach relied on finding direct correspondences between source and
target lexical units and has been criticized for their ad hoc quality, therefore, lost its
scientific standing. The input for this type of MT is only bilingual dictionaries which
could not capture the grammatical nuances of language. This approach to MT is
probably least sophisticated and ideally suitable for the translation of long list of
phrases on sub-sentential e.g. medical terminologies, simple catalogs of products and

services, etc.

1.3.2 Rule Based Approach

Under this approach, an intermediate layer based on the input language text is created
before translating into the target language. This intermediate layer is the desired
abstraction of the input text and draws heavily on the grammatical rules of both the

source and target language, along with parallel lexicons.

Rule based approach in itself also has several other approaches, the two main being:
Transfer-based machine translation and Interlingua machine translation. The transfer
based approach involves a measure of target language-independent analysis of the
source language. This analysis is usually syntactic, and its result allows substituting
source language lexical units with target language lexical units in context. Most of the

transfer based systems includes the following stages:

e  Morphological analysis: Surface forms of the input text are classified as to
part-of-speech (e.g. noun, verb, etc.) with sub-category information (number,

gender, tense, etc.).
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Lexical categorization: This stage involves part-of-speech tagging and word
sense disambiguation to determine the correct meaning in the context of the

input.

Lexical transfer: This is basically dictionary look up; the source language
lemma is looked up in a bilingual dictionary to get the correspondent word of

target language.

Structural transfer: This stage deals with larger constituents like phrases and
clauses and does the concordances of gender and number, and re-ordering of

words or phrases.

Morphological generation: In this stage, the target language surface forms

are generated.

Transfer types could be of two levels:

Surface transfer (or syntactic): This level does the transferring of "syntactic
structures” between the source and target languages. It is suitable for
languages in the same family or of the same type, for example in the Indo-
Aryan languages between Hindi, Bangla, Marathi, Punjabi, etc.

Deep transfer (or semantic). This level constructs a semantic representation
that is dependent on the source language. This representation can consist of a
series of structures which represent the meaning. The translation also requires
structural transfer. This level is used to translate between more distantly

related languages (e.g. English-Sindhi or SIndhi-Manipuri, etc.)

Examples of projects based on the transfer approach include ARIANE and
EUROTRA, both of the 1980’s.

In the Interlingua approach, the source language and the target language are never in

direct contact. The processing in such systems involve two major stages: (i)

representing the meaning of a source language text in an artificial unambiguous

formal language, Interlingua and then (ii) expressing this meaning using the lexical

units and syntactic constructions of the target language. The advantages of this

approach are that it requires fewer components in order to relate each source language
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to each target language and it also takes fewer components to add a new language. In
addition it supports paraphrases of the input in the original language, allows both the
analyzers and generators to be written by monolingual system developers, and handles
languages that are very different from each other. The most advantage of this
approach is that it provides an economical way to make multilingual translation
systems. On the contrary, the main disadvantage of this approach is the complexity of
creating an adequate interlingua. This interlingua should be both abstract and
independent of the source and target languages. Examples of projects based on
interlingua approach include DLT (Sadler, 1989) which adopted a modified form of
Esperanto as its interlingua. The KBMT89 (Goodman and Nirenburg, 1991) was also
based on models of interlingua and used a knowledge base to achieve greater success
in the domain of computers. Some of the other projects based interlingua are: NEC’s
PIVOT system (Okumura et al. 1991) and ULTRA (Farwell and Wilks, 1991).
However, the only interlingual machine translation system that has been made
operational at the commercial level is the KANT system (Nyberg and Mitamura,
1992), which is designed to translate Caterpillar Technical English (CTE) into other

languages.

UNITRAN is an interlingual MT that deploys the Principles-based approach MT
which itself based on the Principles and Parameters framework (Chomsky and Lasnik,
1993) as manifested in the Government-Binding Theory (Chomsky, 1981/1993).
According to Chomsky (1993), the grammar is viewed as a modular system of
principles rather than a large set of ad hoc language-specific rules. This Principles-
based approach is based on universal principle that all languages are same at the
underlying level and the distinctions among languages are handled by settings of
parameters associated with the universal principles. The common system handles the
Interaction effects of linguistic principles so that the programmer does not need to
specifically spell out the minutiae of rule applications. A small set of principles will
be able to cover all languages and, thus, the unmanageable grammar size of

alternative approaches would be no longer a problem.

1.3.3 Corpus Based Approach
The availability of large parallel corpora for any language pair and specifically for
any foreign to Indian language pair is still an issue. Since 1989 corpus based approach
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has emerged one of the widely explored areas in MT. Nowadays this approach has

dominated over other approaches because of high level accuracy achieved during the

translations. Analysis of corpus for different purposes gave new linguistic insights and

facilitated new methods to emerge such as statistical MT and example-based MT.

1.3.3.1 Statistical word-based translation Model

The fundamental unit of translation: word

The number of words in translated sentences is different, because of

compound words, morphology and idioms.

Fertility: the ratio of the lengths of sequences of translated words which tells
how many target words each source word produces. Simple word-based

translation can't translate between languages with different fertility

Example: GIZA++ package (GPLed): freely

1.3.3.2 Statistical phrase-based translation Model

The fundamental unit of translation: a phrase or sequence of words: these
phrases are not linguistic phrases but phrasemes (any combination of two

words)

The translation is done based on the vector of features with matching values

for the language sequence pair.

1.3.3.3 Statistical syntax-based translation Model

The fundamental unit of translation: syntactic unit

Translation is done through the rules consists of sequence of words and
variables in the source language and a syntactic tree in the target language
(having words or variable at branches), and a vector of feature values which

describe the language pair’s probability.

1.3.3.4 Statistical Hierarchical phrase-based translation Model

The fundamental unit of translation: phrases as well as syntactic units
It uses synchronous context-free grammars as rules (syntax-based translation)

for translation purposes.
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The concept of Example-based translations (EBMT) was first proposed by Makoto
Nagao (1981). Here translations are done through analogies. An EBMT system takes
the input of a source sentence and looks for a similar sentence in the source language
from the corpus and generates the translation with adaptations. First, the input
sentence is decomposed into certain fragmental phrases. Then, these fragmental
phrases are translated into the target language phrases by the analogy translation
principle with proper examples as its reference (knowledge database). Finally the
target language phrases are composed into one long sentence. The instances of
example-based systems are ATR project known as Transfer-Driven MT ((Sumita et
al. 1990; Furuse & lida 1992, 1992a) for spoken language translation, research at
Hitachi (Kaji et al. 1992) and at Kyoto (Utsuro et al. 1992).

1.3.4. Hybrid Approach

Hybrid Approach is a modern approach to MT where translation is characterized by
the use of features from rule-based and statistical techniques. It is adopted because of
the failure of any single technique to achieve a satisfactory accuracy. SYSTRAN and

Asia Online are the examples of hybrid approach.

1.3.5. Multi-engine Approach

This approach is similar to the hybrid approach. Here the translation involves running
multiple MT systems in parallel. The final output is produced after combining the
outputs of all the sub-systems. The Multi-engine system uses rule-based, statistical-
based, example-based, transfer-based and knowledge-based as its sub-systems. This
approach has an intermediate decision tree algorithm having above discussed sub-
systems and also directs the master system from where to draw the output for the
particular construction. For example, for small sentences, it is always preferred to get

the translations from example-based MT.

1.3.6. Development of cross-Language Information Access: It is an extension of
the Cross-Language Information Retrieval paradigm. The objective of Cross-
Language Information Access is to introduce additional post retrieval processing to
enable users make sense of the retrieved documents in their desired languages. This
can be helpful in machine translation of snippets, summarization and subsequent
translation of summaries and/or information extraction. At present, the following
languages are being targeted under Tourism and Health domain:-Assamese Bengali,
Gujarati, Hindi, Marathi, Oriya, Punjabi, Tamil and Telugu.
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1.4. Machine Translation Systems for Indian Language: There are various efforts
visible in this direction. Important MT systems are being discussed below:

1.4.1 Govt. funded MT systems:

Domain specific machine added translation systems are being developed under the
name Anuvadaksh where English is the Source language and Hindi, Marathi, Bangla,
Oriya, Tamil and Urdu are the target languages. Interlingua base approach is also
being used to develop ILMT systems along with Angla-Bharti Technology and
Experimental Machine Translation System has been made available for following
languages pair as technology demonstrator:

i) English to Bangla

ii) English to Punjabi

iii) English to Malayalam

iv) English to Urdu

The Sampark system (IL-ILMT), the experimental Machine Translation System has
been made available for following languages pair as technology demonstrator:

i) Punjabi to Hindi

ii) Hindi to Punjabi

ii1) Urdu to Hindi

iv) Telugu to Tamil

These MT systems will be discussed in detail in the section of Machine Translation in
Indian Languages below.

1.4.2 Details of MT systems developed for Indian Languages: Following are the
MT systems developed in Indian Languages:

1.4.2.1 Anglabharati*’: The AnglaBharti project was launched at the Indian Institute
of Technology; Kanpur in 1991 for Machine aided Translation from English to Indian
languages. Sinha et al. (2001) has pioneered Machine Translation research in India.
The approach and lexicon of the system is general-purpose with provision for domain
customization. A machine-aided translation system specifically designed for

translating English to Indian languages. English is a SVO language while Indian

* http://www iitk.ac.in/
http://www.cse.iitk.ac.in/users/langtech/hist.htm
http://www.cse.iitk.ac.in/users/langtech/anglabharti.htm
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languages are SOV and are relatively of free word order. Instead of designing
translators for English to each Indian language, AnglaBharti uses a (Dave et al.,2001)
pseudo-interlingua approach. It analyses English only once and creates an
intermediate structure called Pseudo Lingua for Indian Languages (PLIL). In
AnglaBharti they use rule based system with context free grammar like structure for
English, A set of rules obtained through corpus analysis which is used to distinguish
conceivable constituents. Overall, the AnglaHindi (Sinha & Jain, 2003) system
attempts to integrate example-based approach with rule-based and human engineered
post-editing. AnglaBharti is a pattern directed rule based system with context free
grammar (Sinha and Jain, 2003) like structure for English (source language) which
generates a ‘pseudo-target’ (PLIL) applicable to a group of Indian languages (target
languages). A set of rules obtained through corpus analysis is used to identify
plausible constituents with respect to which movement rules for the PLIL is
constructed. The idea of using PLIL is primarily to exploit structural similarity to
obtain advantages similar to that of using Interlingua approach. The intermediate
language structure has the word and word-group order as per the structure of the
group of target languages. It also uses some example-base to identify noun and verb
phrases and resolve their ambiguities. The system is a machine aided translation
system for translation between English to Hindi, for the specific domain of Public

Health Campaigns.

1.4.2.2 Anusaaraka®: Anusaaraka (1995) project started at IIT Kanpur by Prof.
Rajeev Sangal and his team including Prof Chaitanya and Amba Kulkarni. It is now
being continued at IIIT Hyderabad. It was started with the explicit aim of translation
from one Indian language to another. The project was funded by Technology
Development in Indian Languages (TDIL), Govt of India and Satyam Computers
Private Limited. Anusaarakas have been built from Telugu, Kannada, Bengali,
Punjabi and Marathi to Hindi. It is domain free but the system has been applied
mainly for translating children’s stories. Anusaaraka aims for perfect “information

preservation”. In fact, Asnusaaraka output follows the grammar of the source

* http://www iiit.net/ltrc/
http://www iiit.net/ltrc/Anusaaraka/anu_home.html
http://www_iiit.net/ltrc/Publications/anu_brief.html
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language (where the grammar rules differ and cannot be applied with 100%
confidence). For Example, a Bengali to Hindi Anusaaraka can take a Bengali text and
produce output in Hindi which can be understood by the user but will not be
grammatically perfect. An e-mail server been established for the Anusaaraka. To run
the Anusaaraka on a given text, e-mail has to be sent with the name of the language in
the subject line. For example, if ‘Telugu’ is put in the subject line, it involuntarily
runs the Telugu to Hindi Anusaaraka. The focus in Anusaaraka is not mainly on
machine translation, but on language access between Indian languages. Anusaaraka
systems can be obtained from their website®®. They are currently attempting an
English-Hindi Anusaaraka machine translation system. Anusaaraka mainly focuses on
language access between Indian languages, using principles of Paninian Grammar
(PG) (Bharati et al., 1995) and exploiting the close similarity of Indian languages.
Badodkar® states in brief that the task of building an MT System is subdivided into
two parts. The first module (called core anusaaraka) does language-based analysis: It
takes all the information in the source text and resents it in its output, in an
intermediate language that is quite close to the target language. The second module
may do domain specific knowledge based processing, statistical processing, etc. in
which it may utilize world knowledge, frequency information, concordances, etc. to

produce output in the target language.

1.4.2.3 MANTRA?*: MAchiNe assisted TRAnslation tool (MANTRA) (1999) of
Centre for Development of Advanced Computing, Bangalore translates English text
into Hindi in a precise domain of personal administration, specifically gazette
notifications, office orders, office memorandums and circulars. Initially, the Mantra
system was started with the translation of administrative document such as
appointment letters, notification and circular issued in central government from
English to Hindi. It is based on the Tree Adjoining Grammar (TAG) formalism from
University of Pennsylvania. It uses Lexicalized Tree Adjoining Grammar (LTAG)
(Bandyopadhyay, 2004) to represent the English as well as the Hindi grammar. Tree

Adjoining Grammar (TAG) is used for parsing and generation. It is based on

3* http://www.iiit.net/ltrc/Anusaaraka/anu_home.html
35 http://www.cfilt.iitb.ac.in/Translation-survey/survey.pdf

** http://www.cdacindia.com/html/about/success/mantra.asp
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synchronous Tree Adjoining Grammar and uses tree transfer for translating from
English to Hindi. The system is tailored to deal with its narrow subject domain. The
Mantra has become part of “The 1999 Innovation Collection” on information
technology at Smithsonian institution’s National museum of American history,
Washington DC, USA. This system can be obtained from the C-DAC website®’ or by
contacting Dr. Hemant Darbari. This project was funded by the Rajya Sabha
Secretariat. The grammar is specially designed to accept, analyze and generate
sentential constructions in “Officialese” domain. Similarly, the lexicon is suitably
restricted to deal with meanings of English words as used in its subject domain. The
system is ready for use in its domain. The system is developed for the Rajya Sabha
Secretariat, the Upper House of Parliament of India. It translates the proceedings of
parliament such as study to be laid on the table, Bulletin Part-I and Part-II. This
system also works on other language pairs such as English- Bengali, English-Telgu,
English-Gujarati and Hindi-English and also among Indian languages such as Hindi-
Bengali and Hindi-Marathi. The Mantra approach is general, but the lexicon/grammar

has been limited to the sub-language of the domain.

1.4.2.4 AnglaBharti-II: AnglaBharti-II (2004) (Sinha, 2004) addressed many of the
shortcomings of the earlier architecture. It uses a Generalized Example-Base (GEB)
for hybridization besides a Raw Example-Base (REB). During the development
phase, when it was found that the modification in the rule-base was difficult and
might result in unpredictable results, the example-base has been grown interactively
by augmenting it. At the time of actual usage, the system first attempts a match in
REB and GEB before invoking the rule-base. In AnglaBharti-II, provision were made
for automated pre-editing and paraphrasing, The purpose of automatic pre-editing
module is to transform/paraphrase the input sentence to a form which is more easily
translatable. Automated pre-editing may even fragment an input sentence if the
fragments are easily translatable and positioned in the final translation. Such
fragmentation may be triggered in case of a failure of translation, by the ‘failure

analysis’ module. The failure analysis consists of heuristics on speculating what might

37 http://cdac.in/html/aai/mantra.asp
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have gone wrong. The entire system is pipelined with various sub modules. All these
have contributed significantly to greater accuracy and robustness to the system.

1.4.2.5 AnglaHindi**: AnglaHindi is English to Hindi version of the AnglaBharti
which uses example-base and statistics to obtain more acceptable and accurate
translation for frequently encountered noun and verb phrases. Besides using all the
modules of Anglabharti, AnglaHindi also makes use of an abstracted example-base.
The example base is statistically derived from the corpus. Ambiguities in the
meanings of the verb phrases are also resolved using an appropriate distance function
in the example base. The system is claimed to generate approximately 90% acceptable
translation in case of simple, compound and complex sentences up to a length of 20
words. It has provisions for augmenting its abstracted example-base specific to an
application domain. This not only eliminates the alternative translations but also
generates more accurate and acceptable translation. The AnglaHindi system attempts
to integrate example-based approach with rule-base and human engineered post-

editing™.

1.4.2.6 Anubharti®®: Anubharti (2004) (Sinha, 2004) approach for machine-aided-
translation is a hybridized example-based machine translation approach that is a
combination of example-based, corpus-based approaches and some elementary
grammatical analysis. The example-based approaches follow human-learning process
for storing knowledge from past experiences to use it in future. In Anubharti, the
traditional EBMT (Gupta and Chatterjee, 2003) approach has been modified to reduce
the requirement of a large example-base. This is done primarily by is achieved by
identifying the syntactic groups. Matching of the input sentence with abstracted
examples is done based on the syntactic category and semantic tags of the source
language structure. Both of these system architectures, AnglaBharti and AnuBharti,
have undergone a considerable change from their initial conceptualization. In 2004
these systems named as AnglaBharti-II and AnuBharti-IIl. AnglaBharti-II uses a
generalized example-base for hybridization besides a raw example-base.and the

AnuBharti-II to cater to Hindi as source language for translation to any other

38 hitp://www.cse.iitk.ac.in/users/rmk/proj/proj.html
%% Thanks to Pinki Nainwani for her brief presentation on this topic during group discussion.
0 hitp://www.iitk.ac.in/infocell/Archive/dirnov2/techno_machine.html
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language, though the generalization of the example-base is dependent upon the target

language.

1.4.2.7 Matra*': The MaTra system (2004), developed by the Natural Language
group of the Knowledge Based Computer Systems (KBCS) division at the National
Centre for Software Technology (NCST),Mumbai (currently CDAC, Mumbai) and
supported under the TDIL Project is a tool for human aided machine translation from
English to Hindi for news stories. It has a text categorization component at the front,
which determines the type of news story (political, terrorism, economic and so on.)
before operating on the given story. Depending on the type of news, it uses an
appropriate dictionary. It requires considerable human assistance in analyzing the
input. Another novel component of the system is that given a complex English
sentence, it breaks it up into simpler sentences, which are then analyzed and used to
generate in Hindi. They are using the translation system in a project on Cross Lingual
Information Retrieval (CLIR) (Rao, 2001) that enables a person to query the web for

documents related to health issues in Hindi.

1.4.2.8 UCSG MAT*: MAT (developed by University of Hyderabad) is a machine
aided translation system for translating English texts into Kannada. It requires post
editing. It works at sentence level. It parses an input sentence using the UCSG
(Universal Clause Structure Grammar) parsing technology (developed by Dr. K.
Narayana Murthy) and then translates it into Kannada using the English-Kannada

bilingual dictionary, Kannada Morphological Generator and the translation rules.

1.4.2.9 UNL MT*: It is developed by Indian Institute of Technology, Mumbai. IIT,
Mumbai is the Indian participant in Universal Networking Language (UNL) project.
UNL is an international project of United Nations University. UNL is an interlingua

for semantic representation. Input in the source language is converted into UNL and

* http://www.ncst.ernet.in/matra/
http://www.ncst.ernet.in/matra/about.shtml

*? http://www.uohyd.ernet.in/
* http://www.cfilt.iitb.ac.in/
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then de-converted from UNL to the target language. Currently, work on conversion

and deconversion in English, Hindi and Marathi is going on.

1.4.2.10. Tamil Anusaaraka*: It is developed by Anna University’s K. B.
Chandrasekhar Research Centre, Chennai. The aim is to build a Human Aided
Machine Translation System for English-Tamil. The MT system has three major
components, viz. morphological analyzer of source language, mapping unit and the
target language generator. The Tamil-Hindi Machine Aided Translation (MAT)
system has a performance in the range of 75%. The state-of-the-art Tamil
Morphological analyzer can handle nearly 3.5 million word forms including

compound words with more than 95% accuracy.

1.4.2.11 English-Hindi MAT*: Jadavpur University at Kolkata has a rule-based

English-Hindi MAT. It uses transfer approach. It works for news sentences.

1.4.2.12 Anuvaadak®®: Anuvaadak 5.0 system has been developed by super Info soft
private limited, Delhi under the supervision of Mrs. Anjali Rao Choudhury for a
general purpose English-Hindi Machine Translation. For specific domains it has
inbuilt dictionaries. It has specific domains like Official, formal, agriculture,
linguistics, technical and administrative. The meaning of any English word is not
available in Hindi in dictionary then there is facility of translation is provided. In the
windows family this software runs on any Operating system. The Spell-checker is in
both English and Hindi. It has an inbuilt thesaurus and grammar checker. Inbuilt
grammar checker works in pre-translation and post-translation stages. It has inbuilt
dictionaries for specific domains e.g. official, formal, agriculture, linguistics,
technical, and administrative. An English word processor is inbuilt. When Hindi
meaning of the English word is not available in dictionary, facility of transliteration is

provided. The software runs on any operating system in the Windows family.

* http://www.au-kbc.org/frameresearch.html
* http://www .jadavpur.edu/
*® http://www.mysmartschool.com/pls/portal/portal. MSSStatic. ProductAnuvaadak
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1.4.2.13 Anubaad Hybrid Machine Translation System: Anubaad a hybrid MT
system is developed in the year 2004 for translating English news headlines to
Bengali, developed by Bandyopadhyay (2000) at Jadavpur University Kolkata and.
The current version of the system works at the sentence level.

1.4.2.14 Statistical MT by IBM*’: IBM India Research Lab at New Delhi has started
work on statistical machine translation between English and Indian Languages. Their

work is based on similar work at IBM for other languages.

1.4.2.15 Oriya Machine Translation System (OMTrans):*: It is developed by
Utkal University, Vanivihar. In OMTrans, the source language is English and target
language is Oriya. It does sense disambiguation using the N-gram model. It has a
parser and Oriya Morphological Analyser (OMA), OGC (Oriya Grammar Checker),
OSC (Oriya Spell Checker) and OSA (Oriya Semantic Analysis). These modules

contribute to OWP (Oriya Word Processor) which facilitates multilingual editing.

1.4.2.16 Shiva and Shakti Machine Translation: The system Shiva is an Example-
based and the system Shakti is working for three target languages like Hindi, Marathi
and Telgu. Shiva and Shakti are the two Machine Translation systems from English to
Hindi and are developed jointly by Carneige Mellon University USA, international
institute of information technology, Hyderabad and Indian institute of science,
Bangalore, India. The system is used for translating English sentences into the
appropriate language. Shakti machine translation system (Bharati et al., 2003) has
been designed to produce machine translation systems for new languages rapidly.
Shakti system combines rule based approach with statistical approach whereas Shiva
is Example-Based machine translation system. The rules are mostly linguistic in
nature and the statistical approach tries to infer or use linguistic information. Some
modules also use semantic formation. Currently system is working for three languages

(Hindi, Marathi and Telugu).

* http://www.research.ibm.com/irl/projects/translation.html
*® http://www.ilts-utkal.org/omt.htm
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1.4.2.17 Tamil-Hindi Machine Aided Translation System*: The system Tamil-
Hindi Machine-Aided Translation system has been developed by Prof. C.N. Krishnan
at Anna University at KB Chandrashekhar (AU-KBC) research centre, Chennai. The
translation system is based on Anusaaraka Machine Translation System, the input text
is in Tamil and the output can be seen in a Hindi text. It uses a lexical level translation
and has 80-85% coverage. Stand-alone, API and Web-based on-line versions are
developed. Tamil morphological analyser and Tamil-Hindi bilingual dictionary are
the byproducts of this system. They also developed a prototype of English-Tamil
Machine-Aided Translation system. It includes exhaustive syntactical analysis. It has

limited vocabulary (100-150) and small set of transfer rules.

1.4.2.18 English-Kannada Machine-aided Translation System: English-Kannada
MAT system is developed at Resource Centre for Indian Language Technology
Solutions (RC-ILTS), University of Hyderabad by Dr. K. Narayana Murthy. The
system is essentially a transfer-based approach and it has been applied to the domain
of government circulars. English-Kannada machine translation system using
Universal Clause Structure Grammar (UCSG) formalism. The system is funded by the

Karnataka government.

1.4.2.19 Hinglish Machine Translation System: Hinglish a machine translation
system for pure (standard) Hindi to pure English forms developed by Sinha and
Thakur (2005) in the year 2004. It had been implemented by incorporating additional
level to the existing English to Hindi translation (AnglaBharti-II) and Hindi to English
translation (AnuBharti-II) systems developed by Sinha. The system claimed to be
produced satisfactory acceptable results in more than 90% of the cases. Only in case
of polysemous verbs, due to a very shallow grammatical analysis used in the process,

the system is not capable to resolve their meaning.

1.4.2.20 English to (Hindi, Kannada, Tamil) and Kannada to Tamil Language-
Pair Example-based Machine Translation System: English to {Hindi, Kannada and

Tamil} and Kannada to Tamil language-pair example based machine translation

* http://www.au-kbc.org/research-areas/nlp/demo/mat/
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system developed by Balajapally er al. (2006) in the year 2006. It is based on a
bilingual dictionary comprising of sentence dictionary, phrases-dictionary, words-
dictionary and phonetic-dictionary is used for the machine translation. Each of the
above dictionaries contains parallel corpora of sentence, phrases and words and
phonetic mappings of words in their respective files. Example Based Machine
Translation (EBMT) has a set of 75,000 sentences most commonly spoken that are
originally available in English. These sentences have been manually translated into

three of the target Indian languages, namely Hindi, Kannada and Tamil.

1.4.2.21 Punjabi To Hindi Machine Translation System: Punjabi to Hindi machine
translation system developed by Josan and Lehal at Punjabi University Patiala in the
year 2007. This system is based on direct word-to- word translation approach. This
system consists of modules like pre-processing, word-to-word translation using
Punjabi-Hindi lexicon, morphological analysis, word sense disambiguation,

transliteration and post processing. The system has reported 92.8% accuracy.

1.4.2.22 Sampark® (Machine translation System among Indian language): It is
developed by the Consortium of institutions. Consortiums of institutions include III'T
Hyderabad, University of Hyderabad, CDAC (Noida, Pune), Anna University, KBC,
Chennai, IIT Kharagpur, IIT Kanpur, IISc Bangalore, IIIT Alahabad, Tamil
University, Jadavpur University in the year 2009. It translates the domain specific
sentences. Currently the TDIL webpage®® is showing only one domain- Tourism
domain. Currently these MT systems have English, Hindi, Malayalam, Marathi,
Panjabi, Tamil, Telugu and Urdu as source languages. The target languages are Oriya,
Gujarati, Bengali, Bodo Hindi, Malayalam, Marathi, Panjabi, Tamil, Telugu and
Urdu.

30 http://sampark.iiit.ac.in/sampark/web/index.php/content
3! hitp://tdil-dc.in/components/com_mtsystem/CommonUI/homeMT.php
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tdil-dc.in/components/com_mtsystem/CommonUI/homeMT.php
[ Anusaaraka . Manier Williams Onl... . AE Query [ Tattvarthsutra-intro... [ Register Your Comp... E Grammar (Y01} |.. [ Welcome To Sanskri...

’; Indian Language Technology Proliferation and Deployment Cenfre ﬁg}

|English v |t | Hindi v | Tourism v | Home Contributors Feedback Help

Enter sentence(s) for translation (Max 200 Words) :

ram is a boy.

A

Translated Output(s) from available Service(s) for - English to Hindi :

AnglaMT[ Translation Completed ]

H U oI ¢ | more RT3 el TSR ¢ |

1.4.2.23 Hindi to Punjabi Machine Translation System: Hindi to Punjabi Machine
translation System developed by Goyal and Lehal (2010) at Punjabi University Patiala
in the year 2009. This system is based on direct word-to-word translation approach.
This system consists of modules like pre-processing, word-to-word translation using
Hindi-Punjabi lexicon, morphological analysis, word sense disambiguation,
transliteration and post processing. The system has reported 95% accuracy. The
overall conclusion of machine translation systems in Indian perspectives that from the
year 1995 to 2009 the MT systems developed have achieved lots of success in
translating languages. Still work has been carried out to achieve better than previous

study.

1.5 Work done in Sanskrit processing

Some important analyzer tools for Sanskrit processing are as follows:

1.5.1 Sanskrit POS Tagger: It has been developed as a Ph.D. result by R.
Chandrasekar under the guidance of Dr. Girish Nath Jha, Special Centre for Sanskrit
Studies (SCSS), JNU. It performs as a primary tool in SHMT by tagging each string

with its grammatical category.
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1.5.2 Sanskrit karaka analyzer®® : It is developed as a Ph.D. result by Sudhir Kumar
Mishra (2007) under the guidance of Dr. Girish Nath Jha, SCSS, JNU . This system
analyses the karakas in a given input (i.e. Sanskrit prose text) on the basis of Panini
and katyayana karaka formulation. kdraka identification in a NP is important for the

handling of vibhakti chinha (case marker) in Hindi.

1.5.3 Subanta analyzer™’: It is developed as a part of M.Phil. Dissertation by Subash
(2006) under the guidance of Dr. Girish Nath Jha, SCSS, INU which uses a hybrid
approach of Paninian formalism and example-based technique and gives a
comprehensive computational analysis of subanta pada. It also provides a brief

information on Nominal Inflectional Morphology (subanta) of Panini.>*

1.5.4 KrDanta Analyzer™ : It is developed as a part of M.Phil. Dissertation by Surjit
Kumar Singh (2008) under the guidance of Dr. Girish Nath Jha, SCSS, INU. As
krdanta also forms NPs in Sanskrit and a lot of children domain texts and dramas have

krdanta form, it plays an important role in its analysis.

1.5.5 Gender Recognition and Analyzer Of Sanjiia Pada®® : It is developed as a
part of M.Phil. research work by Manji Bhadra (2007) under the guidance of Dr.
Girish Nath Jha, SCSS, JNU. It analyses the gender of a noun in SL input. In second
chapter of the dissertation, It provides a description on the effect of gender in Hindi
agreement and in third chapter, it provides information on simple Sanskrit NPs in

brief as well.

1.5.6 Sabdabodha System: It is developed by Academy of Sanskrit Research,
Malkote, claims to process all types of sentences of Sanskrit and handling of
generation and analysis of subantas. The website ‘vedavid’>’ has only one page which
shows that Sabdabodha System was developed in 1995-96 and it contains SemusT as

an important component of the system. The website of Sanskrit Academy® has a brief

52 hitp://sanskrit.jnu.ac.in/karaka/analyzer.jsp ; (21.5.2011; 3:45 PM).

33 http://sanskrit.jnu.ac.in/subanta/rsubanta.jsp (21.5.2011; 3:45 PM).

**Machine Recognition and Morphological Analysis of Subanta-Padas, pp-35-37.
%5 http://sanskrit.jnu.ac.in/kridanta/ktag.jsp (21.5.2011; 3:47 PM).

% hitp://sanskrit.jnu.ac.in/grass/analyze.jsp (21.5.2011; 3:47 PM).

7 hitp://www.vedavid.org/ASR/project.html (21.5.2011; 3:47 PM).

38 http://www.sanskritacademy.org/Achievements 1.htm# (21.5.2011; 3:47 PM).
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description of Semusi from which it is clear that the system basically functions as

Subanta analyzer.

1.5.7 The Desika®® : This system developed by Indian Heritage Group, C-DAC,
Bangalore led by P. Ramanujan, claims to be a NLU system for generation and
analysis for plain and accented written Sanskrit texts based on grammar rules of
Panini Astadhyayi. In this system, subanta generation module is given which is
downloadable from the website of TDIL. According to TDIL
website, The DESIKA software helps in understanding a natural language input
(typically an isolated sentence) through paraphrasing, voice change, query answering
or summarizing, to develop a language-independent knowledge representation scheme
based on ancient Indian Sciences, to develop tools for linguistic analysis and to assist
in analysis and presentation of scriptural (accented text) knowledge, phonetic and
language research, teaching etc., It was developed on DOS platform and has now been
ported on Windows platform®®. According to C-DAC, Bangalore website® DESIKA
is a comprehensive package for generating and analysing Sanskrit words which serves
the need for an authentic Computer-based package for its study. It caters to different
user communities like Academicians, Students, Researchers, Linguists, Computer

Scientists etc.

1.5.8 Morphology of Sanskrit Case Affixes: A Computational Analysis: This
research has been done by Dr. Girish Nath Jha (1993), JNU. This work takes into the
account the Paninian formalisms for inflectional morphology of case affixes and its
explanation as provided by Bhattojidiksita’s Siddhantakaumudr and gives the
paradigm of word forms for most of the words correctly. A small program for plural
morphology of Hindi has also been given which generates plural forms of Hindi

words (with or without postpositions).

1.5.9 Sanskrit Morphological Analyzer of JNU: The "Sanskrit Morphological
Analyzer" is a collection of modules developed as a result of Computational Sanskrit
R&D at Special Center of Sanskrit Studies, JNU under the supervision of Dr. Girish
Nath Jha. It gives the morph analysis of Sanskrit input word.

% hitp://tdil.mit.gov.in/download/Desika.htm (21.5.2011; 3:47 PM).

60 http://tdil.mit.gov.in/nlptools/ach-nlptools.htm (22.5.2011, 10:45 PM)
®1 hitp://www.cdacb.in/html/ihg/pdf/desika.pdf (22.5.2011, 10:55 PM)

38




1.5.10 Sanskrit Morphological Analyzer: It is developed by Vinish Jain, an M.Tech
student of IIIT-Hyderabad, under the guidance of Amba P. Kularni, which was a
further development of an earlier working Sanskrit Morphological Analyzers
developed at ASR Melkote. Later with the collaboration of RSVP, Tirupati Sanskrit
Hindi Machine Translation System (Sampark) is developed in HCU®.

1.5.11 Vibhakti Divergence between Sanskrit and Hindi®’: Vibhakti divergence
between the both languages is studied by Patel Preeti Khimji which presents the
difference in case marking. She has classified the divergence into 7 categories64
saying that the divergence discussed by Dorr [1994] is either of rare occurrences or
does not pose much problem in MT. Her study is presenting the karaka prakarana of
Astadhyayi in a classified manner but the dependencies of Hindi case marker i.e. the
cause of getting particular case marker in Hindi is not discussed during contrastive

representation of both languages.

1.5.12 Anaphora in Sanskrit: Jha, Girish Nath (et al.)65 has presented a
comprehensive documentation and classification of Sanskrit anaphora and the
resolution system is a part of Sanskrit Analysis System developed by the principal
author at Computational Linguistics R&D, Special Centre for Sanskrit Studies,

Jawaharlal Nehru University, New Delhi.

1.5.13 Discourse Anaphora and Resolution Techniques in Sanskrit: Jha, Girish
Nath (et al.)®® has collected and classified cases of discourse anaphors in Sanskritfrom
a wide renging sample from earliest times to the 18" century text of Ambika Dutta
Vyasa (Sivardjavijayam) and then presented a computational model to handle such

cases in Sanskrit.

1.5.14 Sanskrit Anaphora Resolution System: Madhav Gopal is currently working
on Anaphora resolution system for Sanskrit called Sanskrit Anaphora Resolution

System (SARS) in JNU. His work is primarily concerned with resolving pronominal

52 http://www.sanskrit.uohyd.ernet.in 23.5.2011, 4:00PM
%5 M.Phil. Dissertation Submitted by Patel Preeti Khimji in Dept. of Sanskrit Studies, School of
humanities, Uinversity of Hyderabad in June 2010.
64 Optional, Exceptional, Differential, Alternative, Non-karaka, Verbal and Complex-perdicate.
% Johansson, C. (Ed.) Proceedings of the Second Workshop on Anaphora Resolution (2008)
% Devi, Sobha Lalitha (ed al.) Proceedings of 7" Discource Anaphora and Anaphora Resolution
Colloquium (2009)
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anaphors in Sanskrit text Parcatantra. He uses PNG constraints mainly for pairing
anaphor and antecedent. He intends to provide a robust algorithm and a tool which is

implemented in Java.

1.5.15 Sanskrit Compound Processor: This research work is being done by Mr.
Anil Kumar in HCU under the supervision of Amba Kulkarni. Their paper Sanskrit
Compound Processor® presents the importance of compound processing to
understand their meaning and decode the relations between its components and to
produce their vigrahavakya. This work may also be seen as an important one for

handling compound nominals in NP mapping in SHMT.

1.5.16 Knowledgebase for karma-karaka: This research has been done by Ms.
Manji Bharda®® in JNU. In this research the most desired i.e. the karma of the given
sentence is being taken care. So this research will help us in handling karma during

SHMT.

1.5.17 Lexical Ambiguities and their resolution in Sanskrit with Special
Reference to Parichatantra: This research is being done by Mr. Muktanand
Agrawal®® in JNU. In this research, lexical ambiguities are being resolved. So this

research will help us in handling ambiguities during SHMT.

1.5.18 Named Entity Recognition for Sanskrit: a hybrid approach: This research
has been done by Mr. Sachin Kumar’® in JNU. In this research Named Entity
Recognition System is being developed. This research may help us in disambiguating

Sanskrit names from adjectives.

1.5.19 Computational Identification and Analysis of Sanskrit Verb-forms of
bhvadigana : This work of Muktananda Agrawal at SCSS, JNU, is an attempt to
make an analyzer for inflectional verb morphology of Sanskrit. the verb analyzer
developed here recognizes verb forms in a given Sanskrit text. It further analyses
these words to retrieve the related information. The verbal suffixes which are called

tin terminations signify tense, aspect, mood, person, and number. The analyzer

%7 G.N.Jha (Ed.):Sanskrit Computational Linguistics, LNCS 6465, pp.57-69, 2010. © Springer-Vergal
Bernil Heidelberg 2010.

®8 hitp://sanskrit.jnu.ac.in/rstudents/phd.jsp

% http://sanskrit.jnu.ac.in/rstudents/phd.jsp

70 hitp://sanskrit.jnu.ac.in/rstudents/phd.isp
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follows the reverse Paninian approach to identify and analyze these constituent parts
in Sanskrit verb forms. This work provides the strategy to identify the tifi suffix in the

verb root.

1.5.20 Krdanta Recognition and Processing for Sanskrit: This work of Surjit
Kumar Singh (2008), SCSS JNU is an attempt to develop a tool for Krdanta
Recognition and Processing for Sanskrit. use of Krdanta is more frequent in spoken
Sanskrit then written Sanskrit. this tendency has also been seen in the other languages
and in Standard Hindi as well, almost verb forms are constituated by kridanta and the
gender of verb is according to subject, or object in case of passive voice. Thus the

structure of Hindi is nearer to Sanskrit Krdanta than tifianta.”*

1.5.21 Ontological Knowledge base for Selected Verbs for Sanskrit and Bangla:
To understand verb argument relationship by machine, there is a need to represent real
world knowledge in the machine. This work of Subhash (2011), has been done to
develop an ontological knowledge base for selected verb of Sanskrit and Bangla, to
study the relationship between verbs and their acceptable arguments, to explore the
theories that how verb semantics can determine the morpho-syntactic valence of its
arguments. The work constructs a bridge between first argument (subject) and second

or other argument (object) for semantic and syntactic research.

1.5.22 Development of Sanskrit Computational Toolkit and Sanskrit-Hindi
Machine Translation System: This project in the consortium mode under the
leaderaship of Amba Kulkarni (University of Hyderabad) has been funded by DIT
since April 2008 for building computational tools and Sanskrit-Hindi MT in the
domain of children stories, and for building mutimedia and e-learning content for

kids.

1.5.23. SaHiT: Sanskrit-Hindi Translator is being developed by JNU under the
supervision of Dr. Girish Nath Jha. Various tools for Sanskrit (SL) processing has

been developed which is accessible at http://sanskrit.jnu.ac.in .

1.5.24. Anusaarak Sanskrit Hindi MT System: It has been developed by Dept of

Sanskrit, University of Hyderabad, under the supervision of Amba Kulkarni.

! Surjit Kumar Singh (2008), thesis, p-27.
41



According to the information given on the website, it produces Hindi translation of a
Sanskrit text and also provides intermediate outputs at various levels viz. pada-

vislesana, karaka- vislesana, Sabdartha-nirdharana etc.

The above discussion shows that India has initiated so many projects with the
financial support from govt. of India in the field of Language technology. In the
ongoing research works, Sanskrit related researches are milestone as many of the
projects of Indian Language Processing have adopted the Paninian model of Natural

Language Processing.
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Chapter 2

Sanskrit Verbs

2.1 Introduction:

There are two types of verbs, primitive and derived. Primitive verbs are discussed in
Panini’s dhatupatha by the sutra bhitvadayo dhatavah (P-1.3.1) and this is ordered
subsets listed in ten ganas. The derived verbs (which take san affixes) are explained

by the siitra ‘sanadyantah dhatavah’ (P-3.1.32).

In this chapter, first the arrangement of the roots in dhatupatha is being discussed.

Then the suffix forms are being discussed.
2.1.1 Roots:

The root words which have been classified in ten ‘gana’ in the Panini’s dhatupatha
are the basic components of the Sanskrit grammatical tradition to deal with the
linguistic study of Sanskrit. For the verb formation, one has to look for the root word.
The characteristics of the roots in Sanskrit grammatical tradition are well researched
by Gajanan Balkrishna Palsule’”. Language changes and the use of verbs in the
language also changes. This is evident in Panini’s description as well. Panini has used
the expression of chandasi and bhashayam to refer the Vedic and laukika language
respectively. Where he does not mention chandhasi or bhashayam, those sitras apply
to the whole language which he described. Palsule (pg-191) observed that naigama
and bhasika roots were distinguished by Yaska. Vartika and Bhasya also
differentiated the Vedic use. For example, chandovisayatva of the roots didhi and vevi

(Va.1lonP. 1.1.6).

Various grammatical achievements like abstracting the augments, union vowels and
stem-building elements, accreting the various vowel gradations and other
strengthening and weakening process of language, and also deducting the rules of
sandhi had already taken place in the continuing process of descriptive analysis of
living language of the society. Thus the language provided the data for analysis and

on the basis of that analysis grammarians derived the roots and identified the verb

2 The Sanskrit Dhatupaths: A critical Study, Daccan College , Pune, 1961.
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formation process. Palsule (pg-163) says that the aim of the ancient Hindu
grammarians, particularly the Sitrakara, was a practical one. Their task was only to
analyse the language as they had known to it; to reduce the words to that basic
element which seemed to express the general meaning, and which recurred in every
concrete form. As long as this basic element possessed an individuality, all its own —
characterized, on the one hand by a particular phonetic form and by a semantic
peculiarity on the other, as long as this basic element displayed a certain productivity
in the inflectional and derivative forms, that was sufficient for being styled as dhatu

(root), no matter what its ultimate origin was.

2.1.2 Classification of Roots: Palsule (pg-59) says that a considerable part of the
sitra-patha consists of rules teaching the various operations which the roots undergo
in the different verbal formation or primary derivations. While some roots display
specific peculiarities, many others behave in a common way under a particular set of
conditions. The roots, with some common properties, have been kept in specific
groups so that it can be indicated that such and such roots undergo such and such
operation under such and such condition. Thus the roots have been grouped, wherever
possible, based on similarities in the verb formation process and the group of roots,
not a particular root, is used as the representative root of that group to avoid the
repetition of the roots in the Panini’s sitrapatha. The arrangement of roots have been
done in two ways: first, grouping roots together according to their general
characteristics or specific ‘vikarana’ into ten gana, second, the roots which are
showing the particular phenomenon in the application process is being marked with
specific ‘anubandha’ (‘anubandha’ are used as artificial makers to identify the root or
root gropus) in the dhatupatha. In this way, arrangement of roots into ten ‘gana’ and
the addition of ‘anubandha’ is going side-by-side to ensure ‘/aghava’ (precision) in

Panini’s Astadhyayi (or sutrapatha).

Panini used particular ‘anubandha’ for particular purpose. Palsule (Pg-76) says,
‘while thinking of the connection between the anubandha and their significances, the
things which suggests itself first is that the universal features of the root must have
claimed Panini’s attention while particular feature must have received attention only
afterwards”. He further says, (on pg-81), that the presence or absence of the union

vowel (idagama) and the voice (pada) claimed Panini’s attention first. Every root
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must have a vowel somewhere, either in the beginning or at the end or in the middle;
or as in some rare cases like that of Vi , the root must consist solely of a vowel. Panini
decided to make use of this root vowel by modifying it into a technical device. Of the
three types of accents, the udatta naturally suggested itself first. There are 1545 roots
(1258 set and 287 anit) in Panini’s dhatupatha in which accents are used in
connection with the union vowel. The large group of set roots therefore came first

and to these roots, the uddatta accents have been assigned. The anit roots have been

given the anudatta accents. The anubandha ‘i’ (3) is used to indicate atmanepada, ‘i’

(31) is used to indicate ubhayapada and rest is automatically parasmaipada. The

whole class of consonant roots (a little above 1600) already required addition of some
vowel in order to prevent their final consonant from being technically called ‘it’ and
from consequently dropped out. So Panini allowed udatta accent to parasmaipada,
anudatta accent to atmanepada and svarita accent to ubhayapada respectively.
Palsule observed that in the case of the roots where no further feature was to be
indicated by the additional vowel, the vowel used is ‘a’. Where some additional
featrure had to be indicated by the added vowel, the remaining vowels are used. Out
of the 13 vowels, ‘a’ was already used and Panini didn’t used ai and au as
anubandha. Palsule (p- 83) listed the rest vowels as anubandhas in the descending

order of their frequency:

Feature Anubandha
The stable penultimate nasal r
No shortening of the radical vowel in the reduplicated Aorist r
Optional insertion of the union vowel —i- in the gerundives in -tva u

~|

Absence of the union- vowel —i- in the ppl.

N

Optional absence in the union-vowel —i- in general

Optional formulation of a Aorist-stem with a weak a ir

Formation (necessarily) of the Aorist-stem with the weak a in a |/
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parasmaipada

Preservation of the short quantity of the radical a in the is-Aorist e

Formation of pp. with —na 0

Absence in the union-vowel —i- in the ppl. But optional insertion of the | a
same in connection with an impersonal act, or the beginning of an

action

Palsule further listed out the Anubandhas prefixed to the roots:

The use of the ppl. to denote an action not restricted to the past time fii
Formation of an action noun in —athu tu
Formation of adjectives with —trima in the sense tena trimitam du
Formation of a feminine action-noun in @ s

Distinction of VI ‘remember’ and Vha ‘abandon’ from other roots with | k

the same spelling but differing in the order

The exclusion of the two da roots, viz., dai ‘purify’ and da ‘cut’ from | p

the rules governing da roots in general

Distinction of the roots T ‘go’ and da ‘give’ from other roots with the | n

same spelling but different in some other respect

Indicating the feminine form in -1 in stanamdhayi from dha; or |t
according to another view, distinction of Vdhe ‘suck’ from Vdha ‘place’,

‘nourish’

Panini has used anubandha technique for precision in rule formation. These

anubandhas are affixed with roots to supply certain information about the roots and

word formation process. The 7 and 7i (S & 3{) anubandhas at the end of the roots
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indicates its atmanepada and ubhayapada categories respectively. The rest roots,
which are not marked with 7 & 7i, are parasmaipada. For the roots, which have 7ii, fu
& du anubandhas at the beginning, Panini has indicated some specific task. The roots
starting with fii anubandhas are 7iit and takes kta suffix (fittah ktah - P- 3.2.187) in
present tense (fiimida + ktah = minnah). In Panini’s dhatupatha. 7ii anubandha is
added to 10 roots (7iiindhi, fiiksvida, fiitrsa, fiitvard, fiidhrsa, fiiphala, iibhi, fiimida,
fiisvap and fiisvida). Instead of naming 10 roots in the sutra, Panini simply said ‘7iitah
ktah’. The roots starting with anubandha tu (fuksu, tudu, tunadi, tubhrdjr, tubhras,
tubhlas, tumasjo, tuydcr, tuvamu, tuvepr, tuosvi, tuosphiirja) take the suffix ‘athuc’
(tvito’thuc P-3.3.89) and the roots starting with anubandha du (dukrii, dukriii, dul,
dudaii, dudhaii, dupacas, dubhrii, dumifi, dulabhas, duvap) take ktri suffix. This
precision was due to the anubandha technique which is applied in Panini’s dhatupatha
(or the well arranged database of the root words). The same precision has been

maintained in the entire process of Astadhyayi.

The roots are divided into 10 ganas. Each gana has specific vikarana which comes
between the root and the suffix. The following table shows the 10 ganas and

vikaranas with Panini’s sutra:

Gana vikarana Panini’s sutra
bhvadi sap (a) kartari Sap

adadi Sap (Sap lopah) adiprabrtibhyah Sap
Jjuhotyadi Slu (Sap lopah) Jjuhotyadibhyah sluh
divadi Syan (ya) divadibhyah Syan
svadi snu (no) svadibhyah snuh
tudadi sa (a) tudadibhyah sah
rudhadi Snam (na) rudhadibhyah snam
tanadi u (o) tanadikrbhyah uh
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kryadi sna (na) kryadibhyah sna

curadi nic +Sap (aya) nicasca

Cardona (pg-23) says that there is a group of verbs that make up a set with respect to
certain operations but cannot be included in an ordered subset of the dhatupatha, so
that a special name is needed for them. According to P-1.1.20 (dadhaghvadhap), a
verb with the form da or dha (except da with the marker p i.e. dap) is called ghu. This
is because of the difference in the verb formation process which shows some insertion

or deletion of vowel sounds. Ex- da - diyate, dha- dhiyate etc.

sanadyanta roots: the base-words which have san, kyac, kamyac, kyas, kyan, kvip,

nin, iyan, nic, yak, aya and yan suffixes are called sanadyanta roots.

2.1.3 Gana identification of verbs: Gana identification of verbs depends on the
vikarana which is visible in the verbs. Some vikarana suffixes are similar and because
of that there may be confusion in identifying the verb ganas through verb forms. First
and sixth ganas have ‘a’ vikarana left after ‘it-safijya’ and it is added to the roots of
bhvadi and tudadi gana. During verb formation, the roots and vikarana of bhvadigana
becomes guna i.e. i/t, u/ii, /R (which are the ending letters of the roots, and upadha
letters) becomes e, o, ar respectively. The guna doesn’t take place with the roots of
tudadigana. For example- Vbudh from bhvadigana becomes ‘bodh’ because of guna
(u=0) and the form in lar lakara becomes bodhati. likh from tudadigana has i’ and
it does become guna ‘e’. So the form of Vlikh from tudadigana is likhati (in absence
of guna, it does not become lekhati). This is the beauty of verb classification done by

Panini in his dhatupatha.

Vkrs is kept in both gana (bhvadi and tudadi gana). Nkrs becomes karsati in

bhavadigana, and in tudadigana, \/krs becomes krsati.

The vikarana is dropped in adadigana and juhotyadigana. Therefore in adadi, root
and suffix is added simply. But in juhotyadigana, dvitva takes place to the roots. For

example, \da becomes dadati (not dati).
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In the verb forms -nasyati and kathayati, the vikarana ya is visible in the divadi and in
curadi gana, ya is visible as a part of aya vikarana. The roots which have consonants
before ya, is from divadigana and the roots to which ‘a’ vowel is added before ya, are

from the curadigana.

svadi and tanadi verb forms shows ‘no’ and the verb identification is confusing. For
example- Saknoti and tanoti, both verbs have ‘no’. The svadi gana has vikarana snu
which shows ‘no’ and ranadi has vikarana uh which shows ‘o’. Therefore ‘n’ letter is

part of vikarana in svadigana and ‘n’ letter shown is tandadigana is part of the roots.
2.1.4 The set and anit roots:

For the purpose of iddgama to the roots, the roots are classified into two parts: set and
anit. The anekac roots are set. The ekdc anudatta roots are anit. All ekac a- ending
root are anit. All i-karanta ekac roots except svi and §ri are anit. The roots svi and
sri are set. the i-karanta roots except $int and din are anit. The ekac ukaranta roots
except snu, nu, ksu, yu, ru and ksnu are anit. All itkdaranta roots except sii and dhii are
set. The roots sit and dhii are vet. The ekdc hrasva rkaranta roots, except vrii, vra,

jagr and svr, are anit. All the dirgha rkaranta roots are set. All ejanta roots are anit.

In the ekac roots, all kakarant roots, except sak, are anit; all cakaranta roots except
pac, muc, ric, vac, vic and sic, are anit; all cha-ending roots, except praccha, are set.
In the ekac ja-ending roots only 15 roots- tyaj, nijir, bhaj, bhaiij bhuj, bhrasj, masj,
yaj, yuj, ruj, raitj, vijir (rudhdadi), svafij, srj are anit, rest are set. In the ekdc da-ending
roots, ad, ksud, khid, chid, tud, nud, pad (divadi), bhid, vid (divadi), vid (rudhadi),
Sad, sad, svid, skand and had, these 15 roots are anit and rest are set. Root vid from
adadi and tudadi gana are set. The ekac dhakaranta roots (except krudh, ksudh, budh,
bandh, yudh, rudh, radh, vyadh, sadh, sudh, sidh) are set. All na-ending ekac roots,
except man and han, are set. All pa-ending ekdc roots, except 13 roots- ap, chup, ksip,
tap, tip, trp (divadi), drp (divadi), lip, lup, vap, Sap, svap, srp, are set. All bha-ending
ekdc roots except yabh, rabh, labh, are set. All makaramta roots, except- gam, nam,
yam, and ram, are set. All ekac sakaranta roots, except krus, dans, dis, drs, mrs, ris,
rus, lis, vis, sprs, are set. All ekdac sakaranta roots except krs, tvis, tus, dvis, dus,

pus(divadi), pis, vis, Sis, Sus and slis(divadi), are set. All ekdc sakaranta roots, except
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vas and ghas, are set. All ekach hakaranta roots, except dah, dih duh, nah, mih, ruh,

lih and vah, are set.
2.1.5 The sakarmaka and akarmaka (Transitive and Intransitive):

The verbs of the roots which don’t take object, is called akarmaka. In those verbs the
agent is the experiencer of the result of the action. Those intransitive verbs in Sanskrit
are formed with the roots which have the meaning of - lajja, satta, sthiti, jagarana,

vrddhi, ksaya, bhaya, jivita, marana, Sayana, krida, ruchi and dl_pl‘l'n.

The difference between sakarmaka (transitive) and akarmaka (intransitive) roots can
be understood by the discussion of phala (result) and vyapara (process) of the
action/kriya. When phala and vyapara is located in the agent of the action only, then
the verb is akarmaka. But when the phala (result) is not located in the agent, (or there
is an object where the result is located), the verb is transitive. So, the asraya of phala

and vyapara is different in the transitive verb.

The transitive and intransitive verbs are important in the discussion of vacya (voice).
The transitive roots make kartr-vacya, karma-vdacya and karmakartr-vacya. The

intransitive roots make kartr-vacya and bhava-vacya.
Transitive root’s voice example-

1. sah odanam pacati (kartr-vacya)
2. tena odanam pacyate (karma-vacya)

3. odanah pacyate (kartr-karma-vacya)
Intransitive root’s voice example-
1. sah tisthati (kartr-vacya)

2. tena sthiyate (bhava-vacya)

2.2 Suffix:

7 lajja-satta-sthiti-jagaranam vrddhi-ksaya-bhaya-jivita-maranam, §ayanam-krida-ruchi-diptyartham
dhatuganam te akarmakamahuh.
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There are 18 suffixes in tinanta which are added to the roots to form Sanskrit verbs.
These 18 suffixes are divided into parasmaipada and atmanepada respectively. First
nine suffixes are parasmaipada and rest is atmanepada. Both are divided into three

persons and three numbers. The following table shows the tirianta suffixes:

parasmaipada

singular | Dual | Plural
Third Person Tip Tas | Jhi
Second Person | Sip Thas | Tha
First Person Mip Vas | Mas

atmanepada

singular | Dual | Plural
Third Person ta atam | Jha
Second Person | thas atham | dhvam
First Person id vahi | mahin

These suffixes are added to the roots of all ten ganas and form the verbs in ten
lakaras. The ten lakaras are: lat, lit, lut, Irt, let, lot, lan, lin, lun and Irn. The ac (aq, i,
u, 1, e, 0) and hal (¢t and 1) varna are dropped due to it safijya from the sutras
‘upadese’janunasike it (P-1.3.2) and ‘halantyam’ (1.3.3) respectively.
‘uccaranasamarthyat lasya nettvam’ vriti clears that “I” sound is there for
pronunciation, and because 1 sound is there, it is called lakara. In each lakara, tip etc
first 9 parasmaipada suffixes and ta, atam etc 9 armanepada suffixes are added to the
root for verb formation. These 18 suffixes are called ddesha in the place of [ or all the
ten lakaras. The ten lakaras are used to indicate tense and mood. lakdra represents
number/vacana and person/karta as well. The following Panini sutras are indicating

particular lakara for particular tense and mood:
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vartamane laz (3.2.123)

parokse lit (3.2.115)

anadyatane lur (3.3.15)

Irtah Sese ca (3.3.13)

lot ca (3.3.162)

anadyatane laii (3.2.111)
vidhi-nimantranadhista-samprasna-prarthanesu lii (3.3.161)
lirasisi (3.4.116)

luii (3.2.110)

10. lifinimitte lrii kriyatipattau (3.3.139)

A e S A S e

The roots take the suffixes to form verbs in the above discussed lakaras. These
lakaras are used in karmani and kartari sentences with transitive roots and in bhava
and kartari sentences with intransitive roots. These ten lakaras are also divided into
two groups, sarvadhatuka and dardhadhatuka. The roots to which sarvadhatuka
lakaras (lat, lot, lan and vidhilin) are added as suffixes, they take vikarana of their
respective gana. The vikarana comes in between the root and the suffix and plays an
important role in verb formation in these four lakaras. The rest lakaras (lit, lut, Irt,
lun, lrn and asirlin) are called ardhadhatuka where vikarana does not come in

between the root and the suffix.

The suffixes in each lakara take different forms because of dadesha during verb
formation. So, the change in suffix forms of sarvadhatuka lakaras (lat, lot, lan and
vidhilin) and ardhadhdatuka lakaras (lit, lut, Irt, lun, lrn and asirlin) are discussed

bellow.
2.2.1 Suffix changing in lat lakara (parasmaipada):

In the parasmaipadi tiii suffixes (tip tas jhi sip thas tha mip vas mas), tip drops p
which is it-sanjiiaka and the suffix tip becomes ti. The suffix fas becomes tah by the
siatra sasajuso ruh (P-8.2.66) and rutva-visarga by kharavasanayorvisarjaniyah (P-
8.3.15). The suffix jhi becomes anti by the sitra jho’ntah. The suffix sip becomes si
by dropping it-sanjiiaka p, thas becomes thah by rutva-visarga of s, tha suffix is
unchanged. The suffix mip drops itsanjiiaka p, vas and mas become vah and mah by

rutva-visarga of s. Therefore, final form of lat suffixes are:
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Person Singular Number | Dual Number Plural Number
Third Ti tah anti

Second Si thah tha

First Mi vah mah

2.2.2 Suffix changing in lot lakara (parasmaipada):

The parasmaipadi tin suffixes (tip tas jhi sip thas tha mip vas mas) are getting
changed in lof lakara. The suffix #i is changing into fu when the i vowel is becoming u
by the siitra eruh (P-3.4.86). In the suffix jhi, jh becomes ant by the sutra jho’ntah and
i vowel becomes u by eruh; thus the suffix jhi becomes antu. The suffixes tas, thas,
tha and mip become tam, tam, ta and am respectively by the sitra
tasthasthamipamtantantamah(P-3.4.101). Suffix sip drops p and becomes hi by the
sttras serhyapicca (P-3.4.87) and ato heh(P-6.4.105). By the siitra mernih (P-3.4.89),
mi of mip becomes ni and the itsanjiiaka p is dropped. The end letter s in vas and mas
is dropped by the sitra nityam nitah (P-3.4.99) and alo’ntasya (P-1.1.52). These three
suffixes finally become ani, ava and ama after savarna-dirgha by the siitra ato dirgho

yaiii (P-7.3.101). Therefore final forms of lot lakara suffixes are:

Person Singular Number | Dual Number Plural Number
Third Tu tam antu

Second Hi tam ta

First ani ava ama

2.2.3 The suffixes in lan lakara (parasmaipada):

The parasmaipadi tin suffixes (tip tas jhi sip thas tha mip vas mas) are getting
changed in lan lakara because of at-agama by the sutra lun-lan-lrrksvad-udattar (P-
6.4.71). at is rit and therefore, it comes at the beginning of the root. The i vowel at the
end of the suffix is dropped by the sttra itasca (P-3.4.100). The suffixes tas, thas, tha
and mip become tam, tam, ta and am respectively by the siitra
tasthasthamipamtantantamah (3.4.101). jh becomes ant by the sitra jho’ntah (P-7.1.3).
The i vowel at the end of the suffix is dropped by the siitra itasca (P-3.4.100), the t
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letter of ant remains halantya which is dropped by the sitra samyogantasya lopah(P-

8.2.23). Therefore the final form of lan lakara suffix is:

Person Singular Number | Dual Number Plural Number
Third ta tam an

Second s (h/visarga) Tam ta

First Am Va ma

2.2.4 The suffixes in vidhilin lakara (parasmaipada):

The parasmaipadi tin suffixes (tip tas jhi sip thas tha mip vas mas) are getting
changed in vidhilin lakara because of yasut agama instead of siyur (linah siyut) by the
sitra yasut parasmaipadeshiidatto ricca (P-3.4.103) and yas becomes iy. The y letter
of iy is dropped by the siitra lopovyorvali (P-6.1.65). The suffixes tas, thas, tha and
mip become tam, tam, ta and am respectively by the sitra
tasthasthamipamtantantamah(P-3.4.101). Therefore the final form of suffixes in

vidhilin lakara is:

Person Singular Number | Dual Number Plural Number
Third It itam iyuh

Second ih itam Ita

First iyam Iva ima

Form of the ardhadhaatuka lakaras (lit, lut, Irt, lun, Irn and asirlin) are discussed

bellow;
2.2.5 The suffixes in lit lakara (parasmaipada):

The parasmaipadi tin suffixes (tip tas jhi sip thas tha mip vas mas) are getting
changed into nal-atus-us-thal-athus-a-nal-va-ma respectively in litr lakara because of
the siitra nalatusus-thalathusa-nalavamah(P-3.4.82). The tin forms which come in the
place of lit lakara are ardhadhatuka by the sitra lit ca (P-3.4.115). The vikarana is
not added in ardhadhatuka lakaras. There is idagama by the sitra ardhadhaatukasyed
valadeh(P-7.2.35) which says that there will be idagama if the suffixes starts with all
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the consonants except ya and ha. Therefore the final form of suffixes in lit lakara

is:

Person Singular Number | Dual Number Plural Number
Third a atuh uh

Second (i)tha athuh a

First a (i)va (i)ma

2.2.6 The suffixes in lut lakara (parasmaipada):

The parasmaipadi tin suffixes tip tas jhi are getting changed because of the sitra
lutah prathamasya daraurasah(P-2.4.85). tip tas jhi becomes da-rau-rasa respectively.
sya and tasi are added to ‘lrt-Iri’ (indicated by Ir) and lur lakara respectively by the
sttra syatasi-lrlutoh(P-3.1.33). d is dropped because of itsanjia by the sitra cuti (P-
1.3.7) and because of ditva, the ri-sanjiiaka as (from tasi) is also dropped. Therefore

the final form of lut lakara suffixes are:

Person Singular Number | Dual Number Plural Number
Third ta tarau tarah

Second tasi tasthah tastha

First tasmi tasvah tasmah

2.2.7 The suffixes in Irt lakara (parasmaipada):

The parasmaipadi tin suffixes (tip tas jhi sip thas tha mip vas mas) are not changing
in this lakara. sya is added by the sitra syatasi-lrlutoh(P-3.1.33) and there is idagama
by the sitra ardhadhaatukasyed valadeh (P-7.2.35). Therefore the final forms of It

lakara suffixes are:

Person Singular Number | Dual Number Plural Number
Third syati syatah syanti

Second syasi syathah syatha

First syami syavah syamah
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2.2.8 The suffixes in asirlin lakara (parasmaipada):

This lakara becomes ardhadhaatuka by the sitra lingasisi (P-3.4.116) and therefore it
doesn’t take any vikarana between root and suffix. yasut is inserted between root and
suffix which becomes kit by the siitra kidasisi (P-3.4.104). sut is inserted before siffix
ti by the sitra sut tithau (P-3.4.107). The sa letter of sut and yasut is dropped by the
sitra skoh samyogadyorante ca (P-8.2.29). The suffixes tas, thas, tha and mip become
tam, tam, ta and am respectively by the siitra tasthasthamipamtantantamah (P-

3.4.101). Therefore the suffixes in asirlin lakara are:

Person Singular Number | Dual Number Plural Number
Third yat yastam yasuh

Second yah yastam yasta

First yasam yasva yasma

2.2.9 The suffixes in lun lakara (parasmaipada):

In lun lakara, cli comes between the root and the suffix. cli becomes sic by the siitra
cleh sic. sic is dropped (becomes luk) by the sitra gatistha-ghupa-bhibhyah sicah
parasmaipadesu (P-2.4.77). when sarvadhatuka tin is added, the ik of the roots bhii
and si doesn’t become guna because it is restricted by the sitra bhisuvostini (P-
7.3.88). it-agama happens with the roots sic and as along with the suffixes tip and sip
(which are called aprkta hal because of i lopa) by the siitra astisico-aprkte (P-7.3.96).
The suffix jh (third person plural number) becomes jus by the sitra
sijabhyastavidibhyasca (P-3.4.109) when it is added to the roots which have a-ending.
Except the root marn (na maryoge), adagama happens before the roots by the siitra lusi-
lan-lrn-ksvadudattah (P-6.4.71) to insert a at the beginning of the roots in lusn lakara.
The suffixes tas, thas, tha and mip become tam, tam, ta and am respectively by the
sitra tasthasthamipam tantantamah (P-3.4.101). So the final forms of lun suffixes

are:

Person Singular Number | Dual Number Plural Number
Third ta tam an
Second ah tam ta
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First am va ma

Here the adagama and adagama happenes to the haladi and ajadi roots

respectively.
2.2.10 The suffixes in Irn lakara (parasmaipada):

The root takes lrii lakara by the sitra lin-nimitte-lri-kriyatipattau (P-3.3139). The
parasmaipadi tin suffixes (tip tas jhi sip thas tha mip vas mas) are added according to
number and person. adagama happens before the roots by the sitra lun-lan-Irmi-
ksvadudattah (P-6.4.71) to insert a at the beginning of the roots in lrii lakara. sya is
added by the sitra syatasi-lrlutoh (P-3.1.33) and there is idagama after the root by the
sitra ardhadhaatukasyed valadeh (P-7.2.35). sakara of sya becomes sakara by the
sitra adesapratyayoh(P-8.3.59). The ikara of ti, si and jhi suffix is dropped by the
sitra itasca (3.4.100) . The suffixes tas, thas, tha and mip become tam, tam, ta and am
respectively by the sitra tasthasthamipamtantantamah (P-3.4.101). s letter is dropped
in vas and mas suffixes by the sitra nityam nitah (P-3.4.99). Finally the form of Irn

lakara suffixes are:

Person Singular Number | Dual Number Plural Number
Third syat syatam syan

Second syah syatam syata

First syam syava syama

2.3 Formation of atmanepada suffix forms:

The atmanepada suffix are ta, atam, jha, thasa, atham, dhvam, id, vahi, mahin. In the
ten lakaras these suffixes are getting changed. lat, lot, lan and vidhilin lakara are
sarvadhatuka and rest are ardhadhatuka. sarvadhatuka takes vikarana. Here, the

atmanepada suffixs in all the ten lakaras are discussed.
2.3.1 The suffixes in lat lakara (atmanepada):-

The atmanepada suffixes are ta atam jha, thas atham dhvam, it, vahi mahin.
atmanepada root takes atmanepada suffixes. In the suffix ta, a is it and it becomes e

by the sitra trita-atmanepadanam tere (P-3.4.79). Therefore siiffix ta becomes fe. a of
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atam and atham becomes iy by the sitra ato nitah (P-7.2.81) and the y of iy is dropped
by the sitra lopo vyorvali (P-6.1.65). The rest part of atam suffix is tam where am is
tit and therefore am becomes e by the sittra tita-atmanepadanam tere (P-3.4.79). So
the suffix aram becomes ete. In the jha suffix, jh becomes ant by the sitra jho’ntah
and a becomes 7i sanjiia. Therefore a becomes e by the siitra tita-atmanepadanam tere
(P-3.4.79). So the suffix jha becomes ante. thas becomes se by the siitra thasah se (P-
3.4.80). atham becomes iy by the sitra ato nitah (P-7.2.81) and the y of ey is dropped
by the sittra lopo vyorvali (P-6.1.65). The rest part of atham suffix is tham where am is
tit and therefore am becomes e by the sitra tita-atmanepadanam tere (P-3.4.79) and
finally atham becomes ethe. The suffix dhvam has am as ti sanjiiaka and therefore it
(am) becomes e as well. So the suffix dhvam becomes dhve. The suffix ir is tit and
therefore it also becomes e by the siitra tita-atmanepadanam tere (P-3.4.79). vahi and
mahi has tit i-sound which becomes e as well by the earlier sitra and therefore the

forms of vahi and mahi becomes vahe and mahe.

Person Singular Number | Dual Number Plural Number
Third te ete Ante

Second se ethe Dhve

First e vahe Mahe

2.3.2 The suffixes in lot lakara (atmanepada):

Suffix ta, atam, jha, thas, atham, dhvam, it, vahi, mahin are getting changed in lot
also. The suffix ta has a as ti-sanjiia and this is also becoming e by the sitra tita-
atmanepadanam tere(P-3.4.79). Further e becomes am by the sitra ametah (P-3.4.90).
Therefore final form of ta suffix is tam in lan lakara. a of atam and atham becomes iy
by the sitra ato nitah (P-7.2.81) and the y of iy is dropped by the siitra lopo vyorvali
(P-6.1.65). So the suffixes atam and atham becomes itam and itham respectively. In
the jha suffix, jh becomes ant by the siitra jho’ntah (P-7.1.3) and a becomes #i sanjiia.
Therefore a becomes e by the siitra tita-atmanepadanam tere (P-3.4,79). The suffix
Jjha is now ante and the e becomes am by the siitra ametah(P-3.4.90). So the final form
of the suffix jha is antam. The suffix thas becomes se by the sitra thasah se (P-

3.4.80). The sitra savabhyam vamau (P-3.4.91) says that the sound e, which is after
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the sound s and v, becomes va and am. Therefore s+e becomes s+va and finally the
suffix thas becomes sva. The suffix dhvam has am as ti sanjiiaka and therefore it
(am) becomes e by the sittra tita-atmanepadanam tere(P-3.4.79). The suffix dhvam
becomes dhve and e of dhve becomes am by the siitra savabhyam vamau(P-3.4.91). So
the final form of suffix dhvam remains dhvam. ar agama is done before the suffix ir
by the siitra aduttamasya picca (P-3.4.92). The antyavarna t is dropped from ar and ir.
a and i becomes ai by the siitra atasca(P-6.1.89). So the final form of the suffix ir is
ai. The suffixes vahi and mahin have ti-sanjiiaka i which becomes e by the rita-
atmanepadanam tere(P-3.4.79). Further e becomes ai by the siitra eta ai(P-3.4.93). So
the final forms of vahi and mahin are vahai and mahai respectively. The Final siffix

forms are:

Person Singular Number | Dual Number Plural Number
Third tam itam antam

Second Sva itham Dhvam

First Ai avahai amabhai

2.3.3 The suffixes in lan lakara (atmanepada):

This lakara takes ar agam before the roots starting with the ac varna by the siitra
adajadmam(P-6.4.72). This lakara is not tit, therefore there is no etva by the siitra tita-
atmanepadanam tere(P-3.4.79). The sitra thasah se (P-3.4.80) is also not applied
here. a of atam and atham becomes iy by the siitra ato nitah (P-7.2.81) and the y of iy
is dropped by the sitra lopo vyorvali. In the jha suffix, jh becomes ant by the siitra
Jjho’ntah and a (rest part of jha) is simply added to ant to become anta. In the suffix i,
t is dropped by halantyam. Sandhi takes place between the vikarana and i. With the
suffix vahi and mahin, there is no change but there is dirgha by the siitra ato dirgho
vafii(P-7.3.101). So the final form of lan lakara suffix is — ta, atam, anta, thah, atham,

dhvam, i, vahi mahi. The final forms are:

Person Singular Number | Dual Number Plural Number
Third ta itam anta
Second thah itham dhvam
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First | vahi mabhi

2.3.4 The suffixes in vidhilin lakdra (atmanepada) :

In this lakara, styur agam takes place between the root and suffix by the sitra lirnah
siyut(P-3.4.102). After anubandha lopa, siy is there. The s of siy is dropped by the
statra linah sa lopo’ntyasya (P-7.2.79) and iy is left. y from iy is dropped by
lopovyorvali(P-6.1.65). As vidhilin is sarvadhatuka, it takes vikarana (sap etc). The
suffix ta is getting attached with 7 to form the suffix i in first person (prathama
purusa) singular number. In the dual number y of iy is not dropped because of the
absence of valadi suffix. So the suffix is iyatam. In the plural jha becomes ran by the
sitra jhasya ran (P-3.4.105) and y of iy is dropped because of the presence of valadi
pratyaya. So the suffix in the first person singular number becomes iran. The same
process is repeated in second person (madhyama-purusa) and first person (uttama-
purusa). The suffixes in second person become ithas, iyatham and idhvam. In uttama
purusa, the suffix in singular number is becoming iya because of a-adesa to it suffix
by the sitra ito’t. The suffixes in dual and plural number are becoming ivahi and

imahi by dropping y of iya (lopo vyorvali).

Person Singular Number | Dual Number Plural Number
Third 1t Iyatam ran

Second ithah iyatham 1dhvam

First iya 1vahi imahi

2.3.5 The suffixes in lif lakara (atmanepada):

In this lakara, some roots have dvitva and some have am agama instead of dvitva in lit.
The roots from bhvadi to kryadi gana (except jagr, arpu, daridra, cakasr, didht and
vevi) are ekac. But when these ekac roots take sanadi suffixes, they become anekdc.
The roots of curadigana take nic, therefore they become anekac. In lit, anekac roots

take am suffix’* instead of dvitva of the roots. ijadi guruman’ roots, except rcch root,

™ kasyanekaca am vaktavyam.
73 jjadi gurumato’nrtasc
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take am. The roots day, ay and as takes am’®. The roots jagr, us, vid take am
optionally’’. The root bhi, hri, bhr, and hu becomes slu and they undergo dvitva
process followed by am’®. The forms of bhi, kr or as roots are added to the roots
which have taken am suffix in iz, Now the condition is — {root + am + bhi, kr or as}.
In this condition they will be amga and further they will take [lir suffix by
kriicanuprayujyate litl (P-3.1.40). lit becomes adesa ta atam jha, thas atham dhvam, ir,
vahi mahin by different stitras. The suffix gets ta as adesa by the sitra am-pratyayavat-
kriio’nu-prayogasya (P-1.3.63). suffix ta gets es dadesa by the sitra
litastajhayoresirec. (P-3.4.81) § becomes it-sanjiia by the sitra halantyam (P-1.3.3)
and dropped by the siitra tasya lopah (P-1.3.9). Here dvitva (of kr root) and yan was
happening simultaneously. yan is being restricted by the sitra dvirvacane’ci (P-
1.1.59) to allow dvitva (of kr) by the sitra liti dhatoranabhyasasya (P-6.1.8). First kr
becomes abhyasa by the sitra purvo’bhyasasya (P- 6.1.4) where r becomes ar and
finally becomes kar. Here r is dropped by haladi sesah (P-7.4.60) and ka becomes ca
by the siitra kuhoscuh (P-7.4.62). Letter m of am becomes anusvara by mo nusvarah
(P-8.3.23) and anusvara becomes parasavarna i by the sutra va padantasya (P-
8.4.59). Now the condition is root+ aiicakr + e (by es adesa). The guna (by the sitra
sarvadhatukardhadhatukayoh (P-7.3.84))) is possible but asamyogallit kit (P-1.2.5) is
making the [lit lakara ‘kit’ and kniti ca is restricting the guna. the sound r become r

(i.e. repha adesa) by iko yanaci to form root+ aricakre.

When root takes atam, the condition becomes root + asicakr + atam. The guna (by the
siatra sarvadhatukardhadhatukayoh(P-7.3.84) ) is possible but asamyogallir kit (P-
1.2.5) is making the lit lakara ‘kit’ and kniti ca is restricting the guna. the sound r
become r (i.e. repha adesa) by iko yanaci (P-6.1.76). atam has tit-saiijyaka am which
becomes e by the sitra tita-atmanepadanam tere (P-3.4.79) and thus atam becomes

ate. Finally the form becomes root+ arnicakrate.

When root takes jha, jha becomes irec by the siitra litastajhayoresirec (P-3.4.81). In
the condition root+aricakr + ire, sound r become r (i.e. repha adesa) by iko yanaci

and the form becomes root+aricakrire.

7% dayayasasc
" usvidjagrbhyo’ nyatarasyam
"8 bhihribhrvabhyam §luvacca
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In the condition root+aricakr, thas is ddesa in second person singular number. The
suffix thas becomes se by the sitra thasah se (P-3.4.80) which further gets changed

into se by adesapratyayoh (P-8.3.59). Finally the form becomes root+arnicakrse.

In the condition root+aricakr atham is adesa in second person dual number. atham has
tit am which becomes e by the siitra tita-atmanepadanam tere (P-3.4.79) and atham
becomes athe. By the sitra ikoyana’ci (P-6.1.76), r (of kr) becomes r and the final

form becomes root+aricakrathe.

In the condition root+aficakr, dhvam is adesa in second person plural number.
dhakara becomes dhakara by the sitra inah sidhvam-lun-litam dho’nigat (P-8.3.78).
dhvam has tit am which becomes e by the sitra tita-atmanepadanam tere (P-3.4.79)

and dhvam becomes dhve. Final form becomes root+aricakrdhve.

In the condition root+aricakr, it is the adesa uttama-purusa singular number. After
anubandhalopa of t, i becomes e by the sitra tita-atmanepadanam tere (P-3.4.79).

Final form becomes root+aricakre.

In the condition root+aricakr, the vahi and mahiii are the adesh in uttama-purusa dual
and plural number respectively. In mahin, n anubandha is dropped and i of these two
suffixes also becomes e by the siitra tita-atmanepadanam tere (P-3.4.79). And the
final forms in uttama-purusa dual and plural number becomes root+aricakrvahe and

root+aricakrmahe respectively.

Similarly the roots (which have am instead of dvitva) take bhi and as roots and
becomes root+am+bhii and root+am+as respectively. The roots bhi and as also
undergo to the /it formation process and forms edhambabhiva and edhamasa etc 18

more forms in /it lakara.

In haladi roots, the first ekac undergoes dvitva and in ajadi roots, the second ekdac
undergoes dvitva”. The roots, which have dvitva, undergo to abhyasa process where
first hal and first ac of the abhyasa are kept and is rest dropped (by haladi sesah).
There are some exception of haladi sesah as well. If the haladi roots starting with sar

pratyahara (i.e. s, § and s) have khay (i.e. first and second letters of kavargadi five

7 Pushpa Dixit- vol-2, p-287.
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varga), second hal and first ac of the abhyasa will be kept and rest will be dropped by
the sitra sarpiarvah khayah (P-7.4.61). The roots having r ending in the abhyasa
becomes a by the sitra urat (P-7.4.66) and urana raparah (1.1.51) changes a into ar.
Further ar (from abhyasa) drops r by the sitra haladi sesah (P-7.4.60). If there is
dirgha in abhyasa, it is becoming hrasva by the sttra hrasvah(P-7.4.59). kuhoscuh (P-
7.4.62) does cakara adesa to kavarga and ha. The hakara in the root han becomes
dhakara by the sitra abhyasacca (P-7.3.55). jhas and khay becomes jas and car by
the siitra abhyase carca (P-8.4.54). The abhyasa u of the root bhii becomes a by the
sitra bhavaterah (P-7.4.73) .

In ajadi roots, ekac roots have dvitva by the siitra lifi-dhatoranabhyasasya (P-6.1.8)
and only first ac is kept. Rest part is dropped by the siitra haladi sesah (7.4.60). The
initial a of abhyasa becomes a by the siitra ata adeh(P-7.4.70). The rkaradi roots have
‘a’ at the beginning that too become a. If there are two consonents (hal varna) in a
root after g, the root will take nudagam by the sitra tasmannud dvihalah (p- 7.4.71).
Ex- arc =2 arc arc (dvitva) 2a arc (deletion of consonents from the first arc)=>a arc
(a becomes a by sitra ata adeh)~> a na arc =anarc. The root as is an exception. It
does not have two consonents (hal varna) after changing the a into a but the nudagam
is being done to make the amga anas. nudavidhau rkaraikadeso repho haltvena
g_rhyateso says that the roots starting with r at the beginging will also be considered as
having two hal varna and there also be the insertion of the na (nudagama).

Ex- rj-->1jrj-->rrj-->arrj-->arj-->arj-->anarj=anyj.

The vacyadi and grahyadi roots undergo to samprasarana. Here y, v, r, [ gets changed
into i, u, r, [ respectively. ex- yaj becomes ij, vac becomes uc, vrasc becomes vrsca.
When the two letters out of the four (y, r, /, v), comes togather, the second one gets ¢
hanged.

first letter doesnot get channged. But in the root vay the first letter v gets changed into
u and not the second letter y*'. After the pizrvabhyasa, these roots in lit lakara take th
e following 18 suffix-es of lit lakara: nal-atus-us- thal-athus-a-nal-va-ma in parasma
ipada by the siitra nalatusus-thalathusa-nalavamah and take following suffixes in arm
anepada: e, ate, ire, se, dathe, dhve,e, vahe, mahe. These atmanepada suffixes are obta

%0 Pushpa Dixit- vol-2, p-296.
#! Pushpa Dixit, p-297.
63



ined after applying different sutras®® on the suffixes- ta, atam, jha, thasa, atham, dh
vam, id, vahi, mahin.

Person Singular Number | Dual Number Plural Number
Third Ta atam Jha

Second thasa atham Dhvam

First id vahi mahin

2.3.6 The suffixes in lut lakara (atmanepada):

In this lakara, lut gets atmanepada adesa ta, atam, jha, thas, atham, dhvam, it, vahi
and mahin according to the person and number. 7as is coming from the sitra syatast lrlutoh
(P-3.1.33). The suffix ta, atam, jha are changing into da-rau-ras by the sitra lutah
prathamasya daraurasah(P-2.4.85). In da suffix, a is rest after the anubandhalopa. Because
of ditva-samarthya, as of tas is dropped. Thus finally ta is the suffix form. idagama takes
place by the sitra ardhadhatukasyeda valdadeh (P-7.2.35) in between the roots and the
suffixes. When atam becomes rau and ras in lut, third person (prathama-prursa) dual
and plural number, the s of tas is dropped by the sitra ri ca. Thus the suffix form in
third person dual number becomes farau and in the third person plural number the
suffix becomes tarah (rutva visarga of s in). By the sitra thasah se (P-3.4.80), thas
becomes se in second person singular number and finlly tase is formed. In second
person dual number, the suffix is atham which has tit am. tit am becomes e by the
sttra rita-atmanepadanam tere (P-3.4.79) and the suffix becomes tasathe. In dhvam
adesa, tit am also becomes e by the siitra tita-atmanepadanam tere (P- 3.4.79) and
the suffix tadhve is formed. In the uttamapurusa, it is adesa in singular number. hala t
is dropped and tit i becomes e by the siitra tita-atmanepadanam tere (P-3.4.79). The s
of tas becomes h by the siitra ha eti. So the suffix in uttamapurusa singular number is
tahe. The s of tas is unchanged in uttamapurusa dual and plural number. So the suffix

forms are tasvahe and tasmahe.

Person Singular Number | Dual Number Plural Number

Third ta tarau tarah

82 Jitastajhayoresirec , tit-atmanepadanam tere, thasah se.
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Second tase tasathe tadhve

First tahe tasvahe tasmahe

2.3.7 The suffixes in Irt lakara (atmanepada):

The Irt takes sya by the siitra syatasi Irlutoh and the s of sya gets changed into s by the
sitra adesapratyayoh (P-8.3.59). The rest process is same as lat lakara. Only in the
uttamapurusa dual and plural number, a of sya becomes a by the siitra atodirgho yaiii
(P-7.3.101) to form the suffixes syavahe and syamahe. So the final forms of /rt in

atmanepada are:

Person Singular Number | Dual Number Plural Number
Third syate syete syante

Second syase syethe syadhve

First sye syavahe syamahe

2.3.8 The suffixes in asirlin lakara (atmanepada):

The asirliii is ardhadhatuka.So when the suffix is added to the root, it becomes
ardhadhdatuka by the siatra lifigasisi (P-3.4.116). Here siyut agama is taking place by
the sitra linah styut (P-3.4.102)but the s of the siyut is not getting dropped because
the sitra lifigah sa lopo’nantasya (P-7.2.79) is applied to the sarvadhatuka only.
Here the s if siyut and the suf is pratyayavayaya® and if the ikara is present before
the s, it becomes § by the sitra adeshpratyayoh. Thus the letter ta is also becoming
ta by the sitra stuna stuh (P-8.4.41). Because the asirliii is ardhadhatuka, idagama
is happening by the sitra ardhadhatukasyeda valadeh (P-7.2.35). The letter y of
sityut will be dropped if the val suffixes are added to the root. Suffix jha of the

atmanepada becomes ran by the siitra jhasya ran (P-3.4.105). After these processes,

we can get the final forms in the asirliii in atmanepada as:

Person Singular Number | Dual Number Plural Number

Third sista sTyastam siran

% Sri Govindacharya P-102
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Second

sisthah

siyastam

sidhvam

First

siya

sivahi

stmahi

2.3.9 The suffixes in lusi lakara (atmanepada):

In this lakara, the suffixes are made up of the following six suffixes: sijluk, sak+sij,
an, can, ksa and sic. The suffix sijluk appears only in parasmaipada. This suffix is
sarvadhatuka and it does not allow sap (along with sic). The ga ddesa of the root in
gatau, the root stha, 4 da roots (do= da, dana=da, den=da, dudaii=da), dudhaii=dha,
pa pane from bhvadigana, root bhii, ghra, dhet (dha), sa, cha and sa these roots take
the suffix made by sijluk suffix in lun lakara parasmaipada. The a ending roots
except ga, pa pane, sthda, ghusafijaka da, dha, khya,hva get sak+sic suffixes in lun
parasmaipada.The a-ending roots in armanepada take suffixes made by sic only. The
halanta roots yam, ram, nam take the suffix made by sak+sic. In these roots ram is
atmanepada but when it comes with the upasarga vi and a, it becomes parasmaipada
and in that case it takes suffix made by sak+sic. The roots vac, asu, khya, lip, sic,
hveii, roots from pusadigana, dyutadigana and I[rdit roots, root sr, sas and r, roots
which are irit jRs vayohdanau, mrucu, mlucu gatyarthau, grucu glucu steyakarane,
gluiicu gatau, tuosvi gativrddhayoh and the Srauta root stanbhu take the suffix made
by an suffix in lun parasmaipada. In Vedic Sanskrit kr, mr, dr and ruh take suffix
made up of an suffix but in laukika Sanskrit, kr, mr, dr roots take suffix made by sic
and the root ruh takes ksa. The roots having nyanta, and the roots §ri, dri, sru, dhet,
svi, gup, kam (which either have or don’t have nyanta) take the suffix made by can.
The roots dhet and svi optionally take suffix made by can. The roots which are ‘anit
Salanta igupadha’ take the suffix made by ksa suffix. These roots are- krus, dis, mrs,
ris, rus, lis, vis, sprs, krs, tvis, dvis, slis, mih, ruh, lih, dih, duh. When the vef roots-
grhu, brhu, trhu, strhu, guhii, which are salanta igupadha, becomes anit they take

suffixes made by ksa.
The forms of these suffixes are given below:-

The suffix made by sijluk: (parasmaipada)

Person Singular Dual Plural
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Third Person t tam an (uh)
Second Person s(:) tam ta
First Person am va ma
The suffix made by sak+sic: (parasmaipada)

Person Singular Dual Plural
Third Person STt sistam sisuh
Second Person sth sistam sista
First Person sisam sisva sisma
Suffix made by an- (parasmaipada)

Person Singular Dual Plural
Third Person at atam an
Second Person ah atam ata
First Person Am ava ama
Suffix made by an- (Gtmanepada)

Person Singular Dual Plural
Third Person ata etam Anta
Second Person athah etham Adhvam
First Person e avahi amahi
Suffix made by can- (parasmaipada)

Person Singular Dual Plural
Third Person at atam an
Second Person ah atam ata
First Person am ava ama
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Suffix made by carn- (Gtmanepada)

Person Singular Dual Plural
Third Person ata etam anta
Second Person athah etham adhvam
First Person e avahi amabhi
Suffix made by ksa- (parasmaipada)

Person Singular Dual Plural
Third Person sat satam san
Second Person sah satam sata
First Person sam sava sama
Suffix made by kas- (atmanepada)

Person Singular Dual Plural
Third Person sat satam santa
Second Person sathah satham sadhvam
First Person si savahi samahi
Suffix made by sic — (parasmaipada)

Person Singular Dual Plural
Third Person sit satam suh
Second Person sth stam sta
First Person sam sva sma
Suffix made by sic- (atmanepada)

Person Singular Dual Plural
Third Person sat satam sata
Second Person sthah satham dhvam
First Person si svahi smahi
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Suffix made by it+sic- (parasmaipada)

Person Singular Dual Plural
Third Person it istam isuh
Second Person 1h istam ista
First Person isam isva isma

Suffix made by it+sic - (Gtmanepada)

Person Singular Dual Plural
Third Person ista isatam isata
Second Person isathah isatham idhvam
First Person isi isvahi ismahi

In this lakara, ajadi roots take ar agama (by the sitra adajadinam (P-6.4.72)) and cli
suffix (by cli lufii (P-3.4.43)). The cli suffix has adesa sic by the satra cleh sic (P-
3.4.44). After anubandha lopa, only s is rest in the sic. Due to ardhadhatuka,

idagama takes place after the root.

The haladi roots take at agama. The at and at both are tit, and therefore they are

added before the root.Therefore the ariga/ base form is: at/at + root +suffix forms.
2.3.10 The suffixes in Ir7i lakara (atmanepada):

The process of lrn lakara formation is almost similar to larn lakdra. The at and at
agama is added at the beginning of ajadi and haladi roots respectively. And the
vikarana sya is added before the suffixes of lan lakara to make the form of /rn. The

final form of Irn lakara suffixes are in armanepada are:

Person Singular Dual Plural
Third Person Syat syetam syanta
Second Person syathah syetham syadhvam
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First Person Sye syavahi syamahi

2.4 Verb Formation Process: The verb formation can be divided into two sections:

Primay form formation and secondary form formation.

2.4.1 Primary form formation:

For the verb formation, the roots from the ten ganas (bhuvadigana etc ten ganas)

undergo to the following process:

a)

b)

d)

The roots (in sarvadhatuka) take lat lakara etc from the sitra vartamane lat
(P-3.2.123) and so on.

For the verb form, it takes the suffix #ip etc depending on number and person.
The suffixes are getting modified (as discussed above) and getting the final
forms of suffixes.

Because the suffix became sarvadhatuka, the vikarana sap etc is being inserted
in between the root and the suffix by the siitra kartari sap and so on. Here sap
etc vikarapnas also undergo through itasadjiia and lopa process. Finally
itasaiijiiaka letters are dropped by the sitra tasya lopah (P-1.3.9) and ‘a’ etc
vikaranas are added to the roots. These vikaranas are sarvadhatuka by the
sitra tinsit- sarvadhatukam(P-3.4.113)’.

In this stage, sandhi takes place between the root and the vikarana. For this
purpose, we look for the verb endings. In the ik ending roots, ik becomes guna.
For example, in the roots ji, ni, dru, bhi, hr, tr- i/f becomes e, u/ii becomes o,
1/R becomes ar respectively. From eco’yavayavah (P-6.1.77), e and o becomes
aya and ava respectively. Therefore the form becomes jay-, nay-, drav-, bhav-,
har-, tar- respectively. And when the vikarana is added, these forms become
jaya-, naya-, drava-, bhava-, hara-, tara- respectively. In the ejanta roots, e,
ai, o and au are the endings. When sap is added to the roots which has e, ai
and au endings, the endings change into ay, ay and av respectively. For
example, dhe (dh+e) becomes dh+ aya= dhay-, mlai becomes ml+ay= mlay-
and dhau becomes dh+av= dhav-. And when the vikarana is added, these
forms become dhaya-, mlaya-, dhava- respectively. In the laghu ik-upapada
roots (roots having i, u and r in upadha), the letters in the upadha becomes
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guna. For example, cit- becomes chet-, mud- becomes mod- and vrs becomes
vars-. When the vikarana is added, these forms become cheta-, moda- and
varsa- respectively. The roots pa, ghra, dhma, stha, mna, dan, drs, r, sr, sadl
and sadl becomes pib-, jighr-, dham-, tisth-, man-, yacch-, pasy-, rcch-, dhau-,
siy- and sid- respectively when sit suffix is added®. When the vikarana is
added, these forms become piba-, jighra-, dhama-, tistha-, mana-, yaccha-,
pasya-, rccha-, dhava-, siva- and sida-. When it suffix is added, the roots is,
gam and yam take ch- in the place of last letter®. From the sitra che ca (P-
6.1.72), there will be tukagama and the froms of these roots will be icch-,
gacch- and yacch- respectively. After adding the vikarana, these roots become
iccha-, gaccha- and yaccha- respectively. The vikarana is simply added to the
rest roots in the bhavadigana. In this way, depending on the ending words and
upadha words, the modifications in the roots take place.

After the amgakarya (or sandhi) between root and vikarana (in sarvadhatuka),
the suffixes are added and the final verb is formed in all lakaras respectively.
For the ardhadhatuka lakara, roots are to be identified as set and anit.if the
root is set, there will be iddgama. The roots follow the rest process similar to

the sarvadhatuka.

2.4.2 Secondary form formation:

2.4.2.1 The verb formation process in curadigana and nijanta —

Ten ganas have been discussed in the section of classification of Roots. In those ten

ganas, the curadigana and nijanta is taking two vikaranas -nic and Sap. The vikarana

nic is svarthika in curadigana, so it doesnot add any specific meaning to the verb.

And in the nijanta, it is used in sense of hetu and therefore the nic suffix is used to

make causative forms in Sanskrit. The nic suffix, in curadigana, is added to the root

by the sutra satyapapasa....curadibhyo nic (P-3-1-25). In nijanta it is assigned by the

sitra hetumatisca.

¥ paghradhmasthamna(P-7.3.78)

8

® isugamiyamam chah P-7.3.78)
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In nic suffix, na becomes itsanjiiaka by cutu and ca by halantyam. Both the
itsanjiiaka is dropped by the siitra tasya lopah. The ikara is rest in the nic suffix and
that ikara is ardhadhatuka by the sitra ardhadhdatukam sesah. By the sitra ‘puganta-
laghiipadhasya ca’, ikara and ik (i, u, r -which is present at the upadha) becomes
guna. In the absence of ik letters at the upadhd, vrddhi takes place by the siitra ata
upadhayah and aco fipiti. After guna/vrddhi between root and nic suffix, the root is
called sandadyanta (it beomes dhatu-safijaka) which takes the different tinanta
suffixes to form verbs in curddigana. In between sanadyanta dhatu and tinanta
suffixes, Sap vikarana is added. After the itsanjiia of § and p, only a is left in Sap
which is  sarvadhdtuka. Therefore guna takes place by the siitra
sarvadhatukardhadhdatukayoh and i becomes e. By the sitra ‘eco’yavayavah, e
becomes ay to which a (of sap) is added. Almost all nic roots are ubhayapadi. The

process of verb formation is similar to the other ganas except lit and [urn.

In lit, the siitra — ‘kasyanekdca am-vaktavyo liti" and kriicanuprayujyate liti are
assigning am-suffix and applying kr-bhii-as forms- ckara, babhiiva and dsa with the
curadi roots. Because the am-suffix is inserted in [it, the luk of ni, which was taking
place by the sitra neriniti does not take place. The siatra ayamantalvayyetnvisnusu
assigns ay in the place of ni. Therefore the verb forms are root+ ayaiicakara, root+

ayambabhiiva and root+ayamasa.

In lun, when nic is added to the root, cli (by the sitra cli luni , P-3-1-43) gets changed
into can because of can ddesa by the sitra nisridrusrubhyah kartari can (P-3-1-48).
When carn is there with the root, it allows sanvadbhava by the sitra sanvallaghuni
canpare’naglope (P-7-4-93). Because of sanvadbhava, dvitva of root takes place and
the abhyasa akara gets changed into ikara due to adesh by the sitra sanyatah. If there
is ukara at the abhyasa, it gets changed into ikara by the sitra oh puyanjyapare.
After atagam, cli-> can, and tin process, the liiri forms are generated in parasmaipada

and atmanepada.
Forms of nyanta: -

In parasmaipada - bhii > bhava +
yati/yatah/yanti/yasi/yathah/yatha/yami/yavah/yamah (in lat).
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bhii 2 bhava + yaricakara/ yaiicakratul/ yancakrul/ yancakratha/

yaiicakrathuh /yaricakra / yanicakara/yaiicakrva/ yaicakrma (in lit)

bhii 2 bhava + yambabhiiva/  yambabhiivatuh/ yambabhiivuh/
yambabhiivitha/  yambabhitvathuh/ yambabhitva / yambabhiiva/

yambabhiiviva/ yambabhiivima (in lit)

bhi 2 bhava + yamasa/ yamasatuh/ yamasuh/ yamasitha/

yamasathuh/ yamasa/ yamasa/ yamdasiva/ yamasima (in lit)

bhii 2 bhava + yita/yitarau/yitarah/ yitasi/ yitasthal/ yitastha/

yitasmi/ yitasvah/ yitasmah (in luf)

bhii 2 bhava + yisyati/ yisyatah/ yisyanti/ yisyasi// yisyathah/
visyatha/ yisyami/ yisyavah/ yisyamah (in Irt)

bhii =2 bhava + yatu/yatam/yantu/ya/yatam/yata/yani/yava/yama (in
lot)

bhii 2 a+ bhava + yat/yatam/yan/yah/yatam/yata/yam/yava/yama (in

lan)

bhii =2 bhava +yet/yetam/yeyuh/yeh/yetam/yeta/yeyam/yeva/yema (in
vidhilin)

bhii 2 bhav +yat/yastam/yasuh/yah/yastam/yasta/ yasam/yasva/yasma
(in asirlin)

bhii 2 abi+bhavat /bhavatam/ bhavan/ bhavah /bhavatam/ bhavata/
bhavam/ bhavava/ bhavama (in lun )

bhii 2 a+bhava+ yisyati/yisyatah/yisyanti/ yisyah/ yisyatam/ yisyata
/yisyam/ yisyava/ yisyama (in lrn )

In these lakara forms, the verb form of lun lakara is looking different as the ‘ya’ form

is dispeared during verb formation process because the ikara of nic has been dropped

by the sitra neranit. The root has dvitva, abhydsa becomes hrasva, and root

undergoes to the jastva process. Further ukdara of abhydasa bu has adesa it by the sitra
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oh puyanjyapare. Further this ikara becomes dirgha by the sitra dirgho laghoh.

Because of these processes, we see the difference in luri- nijanta.

For example- root ad- atti (lat) -- adayati (nijanta-lat) --adidat- (nijanta-lun)

Root kup- kupyati- kopayati- acukupat
Root kr- karoti- karayati- akarayat
Root khad -  khadati- khadayati-  actkhada

Forms of nyanta: -

In atmanepada - bhiit 2 bhava + yate/yete/ante/yasi/yathah/yatha/yami/yavah/yamah

(in lat)

bhi. 2 bhava +  yaicakre/yaiicakrate/yaincakrire /yaicakrise/
yaricakrathe/ yaricakridhve/ yaricakre/ yaricakrdhve/ yaiicakrmahe (in

lit)

bhii 2 bhava + yitalyitarau/yitarah/ vyitase/ yitasathe/ yitadhbe/

vitahe/ yitasvahe/ yitasmahe (in lut)

bhii 2 bhava + yisyate/ yisyete/ yisyantei/ yisyase/ yisyethe/ yisyadhve/
visye/ yisyavahe/ yisyamahe (in Irt)

bhii 2 bhava +yatam/yetam/yantam/ yasva/ yetham/ yadhvam/ yai/

yavahai/ yamahai (in lot)

bhit 2 a + bhava + yata/ yetam/ yanta/ yathah/ yetham/ yadhvam/ ye/

yavahi/ yamahi (in lan )

bhii 2 bhava + yeta/ yeyatam/yeran/yethah/yeyatham/yedhvam/yeya/
yvevahi/yemahi (in vidhilir)

bhii 2 bhava  +yisista/  yisiyastam/  yisiran  /yisisthah/
vistyastham/yisidhvam/ yistya/ yisivahi/ yisimahi (in asirlin )

bhii 2 abi+bhavata /bhavetam/ bhavanta/ bhavathah /bhavetham/

bhavadhvam/ bhave/ bhavavahi/ bhavamahi (in lun )
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bhii 2 a + bhava+ yisyata/ yisyetam/yisyanta /yisyathah / yisyetham/
visyadhvam/ yisye/ yisyavahi/ yisyamahi (in lrn )

2.4.2.2 Verb formation process in sananta — The sananta forms of verbs are used

to express the sense of desire (iccha). Here the root takes sanadi suffixes. The sanadi
suffixes are 12 — san, kyac, kamyac, kyan, kyas, kvip, yan, iyan, yak, aya, nic, and nin.
(The nic and san suffixes are used with all the roots. The suffix yar is not used with
all roots and suffix yak is used with kandvadi roots. The suffixes iyarn, aya and nic is
used with the roots maintioned in the sitras. The suffixes kyac, kamyac, kyan and
kyas are used with subantas only, and not with the roots. The suffix kvip is used with
pratipadikas only, and not with the roots). The verb forms of the roots in sanadyanta
are dependent on their catagories, i.e. armanepada, parasmaipada and ubhayapada.
For example- \/pa;h > \/pafh +san (dhatoh karmanah samanakartrkad-icchayam va)
- anubandhalopa , ardhadhatukasaiijya, idagama, = \path +isa = \path+ \path +
isa (sanyanoh) > pa+path+isa 2 pi+path+isa (sanyatah)=>  pipathisa
(adeshapratyayoh) =2 pipathisa+Sap +tip/tas... etc. = pipathisati/ pipathisatah/
pipathisanti etc are the forms. In this way, all the forms can be derived in sanadyanta

process.

2.4.2.3 Verb forms of yananta and yanluganta — These verb forms are used to
indicate the reduplication of the action®. The difference between yarn and yanluk is
this much that the yan suffix is present in the yananta process and yarn becomes [uk in
the yanluk process. ( i.e. ya is visible in ya#n, and ya is not visible in yariluk). For
example- gacchati = jangamyate, jayate = jejiyate, pathati = papathyate, dadati->
dediyate, pasyati-> daridrsyate, raksyati > raraksyate etc are the yananta examples.
In yananta, all forms are dtmanepada®. In yanluganta, the verb forms are
parasmaipada because of the principle “(yarn-pratyayasya) nitvasya pratyayapratyaya-
sadharanatvena pratyaya-laksanapravriteh  (anudattedbhyo  nitbhyo’pi  atmanepadam
bhavati)®®. It means that pratyayalaksana is unapplicable where the pratyaya (suffix)

and apratyaya (other than suffix) both are indicated. Therefore rif-ending of

% dhatorekaco haladeh kriyasamabhihare yan, (P-3-1-22), (paunahpunyam bhréarthasca kriya-
samabhiharah, tasmin dyotye yan syat)
%7 Dixit, Pushpa, (2011), sanadyanta-dhatupatha, p-4.
8 Dixit, Pushpa, (2011), sanadyanta-dhatupatha, p-4.
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atmanepada is also not possible. So yarnluganta has only parasmaipada forms. For

example - \bhii > bobhaviti, bobhiitah, bobhuvati etc.

2.4.2.4 Verb forms of namadhatu:- The namadhdatu formation is a process of
changing nama or pratipadika into the root to form the verbs. Here the nominal words
the source of namadhatu. So the roots listed in the dhatupatha are not used to form
the verbs of namadhatu. The suffixes kyac, kyas, kyan , kvip etc are used with the
subanta-pada to form these namadhatus. When kyarn suffixe is used, it denotes the
upamana or behavior (dcarana)®. For example- krsnayate=(krsna ki taraha dcarana
karatda hai). When agent desires something for himself, then the object of the desire
takes the kyac or kamyac suffix. For example- sah (atmanah) putram iccati = putriyati
(kyac), sah (atmanah) putram iccati = putrakamyati (kamyac). The suffix kyas is used
with [lohitadi pratipadika (lohitadi-dabhyah kyas ) and avyakta-anukarana i.e.
reduplication of unuttered sound (avyaktanukaranad...). For example-
lohitayati/lohitayate, a-patapatayati/patapatayate. The suffix kvip is used with all the
pratipadikas to indicate the sense of dcarana (behavior). For example- asvati, kakati,

gardabhati etc.

2.5 The krdanta forms of Verbs: The Sanskrit verbs have tinanta and krdanta
forms. In the tinanta forms, roots take the tinanta suffixes and in the krdanta forms,
roots take krdanta suffixes. These krdanta forms are primarily subanta padas but
these are used to express participle forms (of verbs). Approx 136 suffixes are listed in
Panini’s Astadhyayi which are used in the sense of kartari, karmani, bhave, karake
safijyayam, krcchra-akrcchra-arthesu, akartari, tacchilike-kartari, bahula-arthe,
vidhau, arhe, chandasi-krtyarthe, chandasi-tumarthe, pirvakale, pratisedhe,
iccharthesu, karan-adhikaranayoh etc. Following are the important krdanta suffixes

which are used to express the participle forms in a Sanskrit sentence:

Whenever any suffix is added to the root, it affects the last svars of the ajanta root and
upadhda svara (second last svara) of the halanta svara. There are four types of
suffixes- tinanta, vikarana, sandadyanta and krdanta. The krdanta suffix is divided
into krtya and krt. tavyat, tavya,aniyara, yat, nyat and kyap are krtya suffixes which

are used for passive voice. The krt suffixs are used for active voice. The krt suffixes-

% kartuh kyan salopasca (P-3/1/11). upamanatkartuh subantadacare kyan va syat.
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tumun, namul, ase, adhyai, tva, lyap, tosun and kasun do not change their forms.

These suffixes are used to represent the following types of verbs in Sanskrit:

e Present Participle: Satr and Sanac suffixes are used to make present participle
forms. The Satr suffix is used with parasmaipada and sanac is used with
atmanepada. For example- arjayan (Satr), dharayan (Satr), gacchan (Satr),

pasyan (Satr), edhamanah (Sanac), natyamanah (Sanac) etc.

e Past Participle: The suffixes kta and ktavatu (i.e. nistha suffixes) are primarily
used to form past participle, and kvasu -kanacn are used the sense of lit lakara
i.e. remote past. The words- bhiitah, krtah, smrtah etc. have kta suffix and
bhiitavan, krtavan, smrtavan etc. have ktavatu suffixes. The roots sad, vas, Sru
etc, in lit, take kvasu adesh optionally and form the words- sedivan, isivan,
Susruvan respectively. The sitra - litah kanajva (P-3.2.105) assigns kanac
suffix as ddesh in place of [lit in veda. cikyanah, susuvanah etc are the

examples.

e Potential Participle: The suffixes- tavyat, tavya, aniyara, kelimara, are used to
indicate potential participle. pathitavyah, pathaniyah etc are the examples.

‘pacelima masah’ is famous example of kelimar suffix.

e Indeclinable Participles: The suffixes kfva and lyap are used to make
indeclinable participle. The suffix- kfva is used when the agents of two actions
are same and the second action is done after compleating the first one. Ex- sah
pathitva khadati. Here pathitva is pirvakalika kriya. As the form of pathitva is
not changing, the suffix k#va is representing indeclinable participle. The suffix
lyap is also used in the sence of pirvakalika kriya. But the difference is this
that the lyap is used with the roots which have prefix. For example- agatya

(a+gam+lyap).

e Infinitives: The suffix fumun is used to indicate the purpose of the other
action. For example- sah pathitum gacchati. Here the purpose of gaman-kriya
is being said by the word- pathitum. The infinitives may be used to denote the

aucitya and samarthya.
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The suffixes kyap, yat, nyat etc also indicate the verb. For example- stu+kyap=
stutyah, vraj+kyap = vrajya, pa+yat= peyam, pari+vraj+npyat = parivrajyam,

pra+yuj+nyat = prayojyah.

2.6 Conditional Use of Lakara

These ten lakaras are used in the syntax differently. The conditional use of different
words in the sentence governs the use of the lakara. The time delimitation is also
reflected by the use of lakara in different tenses. How the use of different lakara
dependes on the conditionality and time delimitation, this will be discussed in this
section.

2.6.1 Use of lat-lakara

When we look into the use of lat-lakdra forms in details, we find more interesting issues in
lat-lakara mapping. When a particular nipdata is used in a Sanskrit sentence, the lat-lakara

can also be used to express the past or the future tense.

The sutras lat sme (P-3.2.118) and aparokse ca (P-3.2.119) say that lat occurs with the nipata
sma to denote the action of past tense.

Example- krinanti sma pranamiilyaih yashamsi = pranamiilya se yasha kharidate the.

The sutra nanau pratiprst-prativacane (P-3.2.120) says that says that lat occur with nanu in
response to a question about any action/task.

Example- (akarsth katam?)... nanu karomi= han, kara liya.

The sutra nanvorvibhasa (P-3.2.121) says that the lat optionally occurs with na and nu to
denote past.
Example- (akarsth katam?)... na karomi= han, kara liya.

aham nu pathami = han, maine padha.

The sutra vartamane lat (P-3.2.123) says that the lat is used in vartamana (i.e. present tense).
For example-

sah pathati. (vaha padhata hai. Or vaha padha rahd hai).

The sutra yavat-pura-nipatayor-lat (P-3.3.4) says that the lat is used with the nipata yavat and

purd when the action is denoted in the future.
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Example-
pathanti iha pura= pahale yahan padhega.

vasantiha purd chatrah = chatra pahale yahan rahega.

The sutra vibhasa kada karhyoh (P-3.3.5) says that lat occurs with kadd and karhi to denote

the future tense. Example- kada bhuiikte (or karhi bhurfikte) = kaba khaenge?

The sutra kimvrtte lipsayam (P-3.3.6) says that that the affix lat optionally occurs after a
verbal root used in conjunction with kimvrita (kam, kataram & katamam)®®.

Example-

kam bhavan bhojayati. kataram bhavan bhojayati. katamam bhavan bhojayati.

kam bhavan bhojayisyati. kataram bhavan bhojayisyati. katamam bhavan bhojayisyati.

kam bhavan bhojayita. kataram bhavan bhojayita. katamam bhavan bhojayita.

The sutra lipsyamana-siddhau ca (P-3.3.7) says that lat optionally occur to denote future
when accomplishment is conditioned by a wish fulfilled.

Example- yo annam dadati sa svargam yati = jo anna dega vaha svarga jaega.

The sutra lodartha-laksane ca (P-3.3.8) says that lat occurs in the sense of lof (imperative).
Example- upadhyayasced dgacchati, atha tvam vyakaranam adhisva = yadi upadhyaya ate

hain to tumhe vyakarana padhanda cahiye.

The sutra lin cordhvamauhiirtike (P-3.3.9) says that the lat and [iri optionally occur to denote
future time exceeded by a muhurtta (approximate to the present).
Example- muhurttasya pascad upadhyayasced agacchati, atha tvam vyakaranam adhisva.

(Or muhurttasya pascad upadhyayasced agacched, atha tvam vyakaranam adhisva).

The sutra vartamana-samipe vartamanad va (P-3.3.131) says that the lakaras which are used
to denote the action of present tense, optionally denotes the action of recent past or recent
future (i.e. the action which happened or will happen recently).

For example-
kada agato si (kaba ae?or kaba ae ho?), ayam agacchami (abhi aya).

kada gamisyasi? (kaba jaoge?), esa gacchami (abhi jaunga).

**Sharma, Rama Nath, The Astadhyayi of Panini, Vol-3, p-471.
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The sutra asamsayam bhiitavacca (P-3.3.132) says that the affixes which denote past action
also optionally occur after a verbal root when dasamsa is expressed’’. Example-
upadhyayasced dgamat, ete vyakaranam adhyagismahi. Or upadhydyaSced dgacchati,

vyakaranam adhimahe.

2.6.2 Use of lit lakara:

parokse lit (P-3.2.115) says that the /it took place when the un-witnessed (paroksa)

action is to be indicated. chakara, babhiiva etc.

hasasvatorlan (P-3.2.116) says lan and [it occurs with the verbal roots which has ha

and SaSvad.
Example-

a) iti ha akarot
b) iti ha cakara
¢) Sasvad akarot

d) sasvad cakara

prasne casannakale (P-3.2.117) says that lan and [it occur after a it with a question

of action of recent past.
Ex- agacchad (or jagama) devadattah- kya devadatta gaya?

Puri lun casme (P-3.2.122) — says that [urn occurs optionally with lat when pura is

there and not when it is not used in conjunction with sma.

Ex- vasantitha pura chatrah - pahale yaha chatra rahate the.

If lan and lot are not accepted, /it will be introduced by P- 3.2.115.
Ex- @tsuh iha pura chatrah - suna hai yaha pahale chatra rahate the.

2.6.3 Use of lut lakara :

°! Sharma, Rama Nath, The Astadhyayi of Panini, Vol-3, p-555.
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a)

b)

2.6.4

b)

2.6.5

vibhasa kada karhyoh (P-3.3.5) — In this siitra Sharma (1995) says, “the option
of lat is made available against both Irt ‘general future’ as well as lut ‘first
future’... bhurikte of lat against bhoksyase of Irt and bhokta of lut.

Ex-

kada bhurikte- kaba khaega

kada bhoksyate- kaba khaega

kada bhokta- kaba khaega

karhi bhufite- kaba khdega

LR Wb~

karhi bhoksyate- kaba khaega

6. karhi bhokta - kaba khaega
anadyatane lur (P-3.3.15) says that the suffix lut occurs when a future action is
denoted. That future action must not be shown as vartamana-samipya.

Ex- $vah karta - vaha kala karane wala hai, or vaha kala karega.

Use of lot lakara-

sme lot (P-3.2.165)- The nipat sma will be added to the lor if there is an
inspiration to do any word after the time denoted by ‘muhiirta’.

Ex- muhiirtasya pascad Sisyah patham pathatu sma- muhiirta bhara ke bada

Sisya patha padhe.

adhisthe ca (P-3.2.166)-lor will be used with sma in the sense of satkara
(welcome).
Ex- an sma rajan agnihotram juhudhi- he rdajana! dpa agnihotra ka

anusthana kariye.

Use of Irt lakara-

a) bhavisyati gamyadayah (P-3.3.3) : This rule says that the unadi affixes are
used todenote the action located at the future time. As - agami, bhavi etc.

Sharma (1995) clears that here the future is to be regarded as the significance

of the affix un only. The base doesn’t have any future meaning.
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b)
c)

d)

g)

b) lrtah sese ca (P-3.3.13) says that the /rr will be used to denote action in the
future tense. Ex- karisyati - karega.

akrose naniyanih (P-3.3.112)

napumsake bhave ktah (P-3.3.114)

ksipra-vacane Irt (P-3.3.133) says that the suffix Ir¢ is used with the words
which have sense of ksipra provided asamsa is epressed.

Ex- upadhyayasced ksipram agamisyati, vyakaranam adhisyamahe =
upadhyaya jaldr ane wale hain (ya jaidi ayenge), vyakarana padhenge.
nanadyatanavat-kriya-prabandha-samipyayoh (P-3.3.135) says that the
suffixes /an (in past) and lut (in future) are denied with the verbal roots which
denotes continuation of action (kriya-prabandha) and samipya (immediate
time). The rule introduces the suffixes lar and Irt.

Ex- yavaj-jivam-annam-adat (lun). yavaj-jivam-annam- dasyati (Ilrt). jaba

taka jiya, anna diya. jaba tak jiyega, anna dega.

bhavisyati-maryada-vacane-avarasmin (P-3.3.136) — This sutra is for akriya-
prabandha and asamipya. This indicates the kala-vibhaga and desavibhdga. In
this sutra the word bhavisyati is used to block bhiita-anadyatana suffix lan.
The general future suffix /uz is blocked and Irt finds scope. Here anadyatana

bhavisya behaves like adyatana because of marydda vacana.

Ex- yo’yamadhva gantavya apataliputrat-tasya yadavaram kausambyah tatra
saktin pasyamah (Irt).

Here lut -patasmah has been blocked by this siitra.

kalavibhage-canahoratranam (P-3.3.137) says that the ahoratra (reference of
day and night) will take [rt (for adyatana bhavisya) instead of lut (for
adyatana bhavisya).

Ex-

yo'yam vatsara dagami tasya yad avara-agrahdyanyah tatra yukta
adhyesyamahe. (adhyesyamahe instead of adhyetasmahe).

kim-vrtte lin-lrtau (P-3.3.144)-says that liri and Irt occur with the word kim in the

sense of graha. Here the form of kim with the affixes datar and datam is included.
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h)

)

Ex-
1. ko harim nindet / nindisyati — hari ki ninda kauna karata hai?
2. Kataro harim nindet / nindisyati — do me se kaun eka hari ki ninda karata
hai?
3. Katamo harim nindet/ nindisyati — aneka me se kauna eka hari ki ninda
karata hai?

Optionally /r#i is also used. So anindisyat will also be there optionally.

Example of akimvrtta-
The next sitra anavakrptyamarsayor-akimvrtte’pi (P-3.3.145) — says that the suffixes
linn and Irt occurs in asambhavana (incredibility) and amarsa (intolerance).
Ex-
1. na sambhavayami bhavan harim nindet- main nahi samajhata ki apa hari ki
ninda kiya karate the/ karate hain / karenge.
2. na sambhavayami bhavan harim nindisyati- main nahi samajhata ki apa hari
ki ninda kiya karate the/ karate hain / karenge.
3. na marsaye bhavan harim nindisyati- main nahi saha sakata ki apa hari kt
ninda kiya karate the/ karate hain / karenge.
4. na marsaye bhavan harim nindet- main nahi saha sakata ki apa hari ki ninda

kiya karate the/ karate hain / karenge.

kim-kilastyarthesu lrtah (P-3.3.146) — In the sense of asambhavana (incredibility)
and amarsa (intolerance), Irt is used with the word kimkila and asti. Here asti denotes
asti, bhavati and vidyate. This sitra blocks the use of /inn which was assigned by the
previous sitra (P.3-3.45).

Example-

na Sraddadhe kimkila tvam sudrannam bhoksyase — main visvasa nahi karata kit um
sudra ka anna khate ho.

na marsaye kimkila tvam sudrannam bhoksyase — main sahana nahi karata kit um
sudra ka anna khate ho.

tvam siadrim gamisyasi iti asti/bhavati/vidyate — tuma sidri ka gamana karate ho,

aisa hai kya?

Sese lrdayadau- if the indeclinables except yacca and yadi is there, and chitrikarana

or ascarya is the possible meaning, the Irt lakara is used.
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)

2.6.6
a)

b)

c)

Example- ascaryam andho nama krsnam draksyati- ascarya hai ki andha bhi krsna

ko dekha hai.

vibhasa dhatau sambhavanavacane’yadi- if the roots denoting the meaning of
possibility are in the upapada, the roots take liri. But the suffix Irt can also be used
optionally.

Ex- sambhavayami bhuiijita/ bhoksyate va bhavan - sambhavanda karata hoon ki apa

khaenge.

Use of lan lakara:

anadyatane lan (P-3.2.111) : This is general rule which says that lan is used in
anadyatana (past). Ex- abhavat.

vibhasa sakarkse (P-3.2.114)- In the anadyatana bhiitakala, if the smrti-
bodhaka pada is used in the sentence with akarnksya-bhava, optionally it takes
Irt.

Ex-

smarasi krsna! vane vatsyamastatra gascarayamah. -yada hai krsna, vana me
rahate the aura gaya chardate the.

(vatsyamah= rahate the; carayisyamah = carate the).

When the laii is used, the sentence will be-

smarasi krsna! vane avasama, tatra gah acarayama.

hasasvator-lan ca (P-3.2.116)- with the word ha and Sasvat, the suffix lif is
optionally used in anadyatana paroksa. the suffix lan is also used.

Ex-

‘iti ha cakara’- usane aisa niscaya hi kiya.

or ‘iti ha akarot’ — usane aisa niscaya hi kiya.

‘Sasvad akarot’- usane sada aisa kiya.

or ‘Sasvat cakara’ — usane sada aisa kiya.

d) prasne-casannakale (P-3.2.117)- When question is asked in dasannakala of

anadyatana bhiita and paroksa, the root takes lan. Optionally it also takes lit.

Ex-
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1.

agacchat kim (lait)- gaya tha kya.

2. jagama kim? (lit)- gaya tha kya.

3.

kansam jaghana kim - kansa ko mara kya?

e) puri-lun casame (P-3.2.122)- when purd nipata is used with the root in bhiita

anadyatana -kala, lun and lat is used. This will not happen with the sma

nipata.

Ex-

1
2.
3

4.

vasanttha pura chatrah (lat);
iha pura chatrah avatsuh (lun);
iha pura chatrah avasan (lan);

iha pura chatrah irsuh (lit)

Translation-

yahan pahale chatra nivdsa karate the.

f) iccarthesu lin-lorau (P-3.3.157)- if the iccharthaka root is present in the

sentence as a upapada, the other root will take /ir and lot suffix.

Ex-

Sk Wb~

icchami bhufijita bhavan
icchami bhuiiktam bhavan
kamaye bhuiijita bhavan
prarthaye bhuiijita bhavan

prarthaye bhuiiktam bhavan

g) praisatisarga-praptakalesu-krtyasca (P-3.2.163)- The roots take krt suffix and

lot lakara in the sense of praisa (inspiration), atisarga ( order with desire /

kamacarita), and praptakala (appropriate time).

Ex-

karotu katam iha bhavan presitah

karotu katam bhavan atisrstah

bhavatah praptakalah katakarane

bhavan yajatam

gururbhunktam
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h)

1)

k)

2.6.7

b)

presitah Sisyah patham pathatu

gatvarasca (P-3.2.164)- In the above said sittra, if the time duration of
muhurta is to be denoted, the root will take /irn and the above said krtya and
lot.
Ex-

1. muhiirtasya pascat Sisyah patham pathet

2. muhirtasya pascat Sisyah patham pathatu

3. muhiirtasya pascat Sisyena pathah pathaniyah

sme lot (P-3.2.165)- The nipat sma will be added to the lor if there is an
inspiration to do any word after the time denoted by ‘muhirta’.
Ex- muhiirtasya pascad Sisyah patham pathatu sma- muhiirta bhara ke bada

Sisya patha padhe.

adhisthe ca (P-3.2.166)- lot will be used with sma in the sense of satkara
(welcome).
Ex- an sma rajan agnihotram juhudhi- he rdajana! dpa agnihotra ka

anusthana kariye.

asisi lin-lotau (P-3.2.173) —In the sense of blessing, the suffix /iri and lof will
be used with the root.

Ex- deva putraste bhavatat/ bhavet.

Use of lan lakara

Anadyatane lan (P- 3.2.111) — The aparoksa takes lan in past tense. Ex-
agacchat.

vibhasa sakamkse (P-3.2.114)- In the anadyatana bhitakala, if the smrti-
bodhaka pada is used in the sentence with akarnksya-bhava, optionally it takes
Irt. The lan lakara comes by default.

Ex-

smarasi krsna! vane vatsyamastatra gascarayamah. -yada hai krsna, vana me

rahate the aura gaya charate the.
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(vatsyamah= rahate the; carayisyamah = carate the).

When the /an is used, the sentence will be-

smarasi krsna! vane avasama, tatra gah acarayama.

abhijanasi deva! Jayapure avasama, tatra adhyayanam kurmabh.

¢) hasasvator-lan ca (P-3.2.116)- when ha and sasvat is used in the sentence, the
suffix lan is used in anadyatana paroksa. The suffix lit is also used.
Ex- ‘iti ha cakara’- usane aisa niscaya hi kiya.
or ‘iti ha akarot’ — usane aisa niscaya hi kiya.

‘Sasvad akarot’- usane sada aisa kiya.
or ‘Sasvat cakara’ — usane sada aisa kiya.

d) prasne-casannakale (P-3.2.117)- When question is asked in asannakala of
anadyatana bhiita and paroksa, the root takes /arn. Optionally it also takes /iz.
Ex-

agacchat kim (laii)- gaya tha kya.
Jjagama kim? (lit)- gaya tha kya.

kansam jaghana kim - kansa ko mara kya?

a) puri-lun casame (P-3.2.122)- when pura nipata is used with the root in bhiita
anadyatana -kala, lun and lat is used. This will not happen with the sma

nipata. The suffix lan and lat also applied.

Ex-
vasantitha pura chatrah (lat);
iha pura chatrah avatsuh (lun);
iha pura chatrah avasan (lan);
iha pura chatrah trsuh (lit)
Translation-

yahan pahale chatra nivasa karate the.

2.6.8 Use of liri lakara
a) lin-cordhva-mauhiirtike (P-3.3.9)- If the time which is more than ‘muhiirta is
to be denoted in the sense of future, the root optionally takes liri lakara.

Ex- muhiirtasya pascad upadhyayascet agacchet, atha tvam adhisva.
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b)

d)

asamsa-vacane-lin (P-3.3.134)- if the word denoting the sense of asamsa is in
the sentence, the [liri lakara is used to denote the future tense.
upadhyayascet dagacchet asamse yukto’adhiyiya — yadi updadhyaya denge to

asa hai ki thika se padhenge.

vibhasa-kathami lin ca (P-3.3.143)- When ‘katham’ is used in the upapada
where the sense of the sentence is ‘ninda’,the root takes lin lakara and lat
lakara.

Ex- katham nama bhavana brahmanam kroksyati.

katham nama bhavana brahmanam kroset.

kimvrtte linlitau (P-3.3.144)- When the sense of ‘ninda’ is denoted by kah,
katarah and katamabh, the lin lakara as well as Irt lakara is used with the root.
Ex- ko nama vrsalo yam tatra bhavan ydajayet/ yajayisyati.

kataro nama vrsalo yam tatra bhavan yajayet/ yajayisyati.

katamo nama vrsalo yam tatra bhavan yajayet/ yajayisyati.

e) jatu-yadorlin (P-3.3.147)- when the sense of asambhavana and aksama is

g)

denoted and the words jaru and yad are used in the upapada, the root takes liri
lakara.
Ex- na sambhavami yat nama bhavan vedam nindet- main soch bhi nahin

sakata ki apa veda ki ninda karate hain.

yvacca-yatrayoh (P-3.3.148)- when the sense of asambhdvana and aksama is
denoted and the words yacca and yatra are used in the upapada, the root takes
lin lakara.

Ex- na sambhavami/marsayami yacca (yatra va) bhavan vedam nindet.

citrikarane ca (P-3.3.150)- when the sense of ascarya is denoted and the
words yacca and yatra are used in the upapada, the root takes lin lakara.

Ex- ascaryametat yacca (yatra va) bhavan vedam nindet.
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h) utapyoh samarthayoh lin (P-3.3.152)- when the words api and ut, having the
same meaning, are in the upapada, the root takes lin lakara. Here the ut and
api words are giving special meaning instead of its general meaning.

Ex- ut hanyadadham harih - bahuta acchi bata hai ki hari papon ka nasa
karate hain.

api hanyadadham harih - bahuta acchi bata hai ki hari papon ka nasa karate
hain.

ut dandah patisyati - kya danda gira jaega?

1) kamapravedane’kacchiti (P-3.3.153)- The root takes the lin lakdara to express
the desire when the term kascit is not used.

Ex-
kamo me bhuiijita bhavana- merT iccha hai ki apa bhojana karen.

abhilaso me pathet bhavan - mert iccha hai ki apa padhen.

j) sambhavane’lamiti-cet-siddhaprayoge (P-3.3.154)- When the meaning of
capability is denoted without using the term alam, then the root takes /iri to
denote the possibility of an action.

Ex- api girim Sirasa bhindyat- Sayada sira se patthara todega.
If the term ‘alam’ is used in the sentence, the root will not take the liri lakara.

alam krsno hastinam hanisyati- Sayada krsna hatht ko mara dega’

k) vibhasa dhatau-sambhavana-vacane’yadi (P-3.3.155)- if yat word is not used
in the sentence and the use of alam word is disproved, and the root denoting
the sense of possibility (sambhavana) is in upapada, then root takes lin lakara.
Ex- sambhavayami bhavan vedam pathet (pathisyati va)- sambhavana karata
hoon ki apa veda padhenge.

1) hetu-hetumatorlin (P-3.3.156)- The root takes the liri lakara to denote hetu-
hetumadbhava. The words yadi and ced are used in this sense as well.

Ex- krsnam namet cet sukham yayat ;krsnam namsyati cet sukham ydasyati -

krsna ko namaskara karega to sukha hoga.

°2 govindacharya, p-568
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m) iccharthesu linlolau (P-3.3.157)- when the iccharthaka root is in upapada, the

p)

2.6.9
a)

b)

9

d)

other root takes /in and lot.
Ex- icchami / kamaye /prarthaye bhufijita bhavan
icchami / kamaye /prarthaye bhuiiktam bhavan — main cahata hoon ki apa

bhojana Karen.

lin ca (P-3.3.159) — If the iccartha root is in the upapada and there is one
agent for the two action, the other action will take lin lakara.

Ex- bhuiijiya iti icchati - main khaiin, aisa cahata hai.

iccharthebhyo vibhasa vartamane (P-3.3.160)- the iccharthaka roots optionally
take lin lakara and the lat lakara is used by default.

Ex- sah pustakam icchet (icchati va) - vaha pustaka ki iccha kare (ya karata
hai)

lin yadi (P-3.3.168)- If kala, samaya and veld words are in the upapada, the
root takes the lin lakara.

Ex- kalo/samayo/veld yat bhufijita bhavan — samaya hai ki apa bhojana
karen.

Use of lus lakara

vayasi ca (P-3.2.10) - lun is used in simple past.

Ex- kva bhavan usitah? (apa kahan rahe?); aham atra avatsam — main yahan
raha.

nanvorvibhasa (P-3.2.121) — In the sense of prstaprativacane, lun is used in
past tense when the words nu and nanu are in the upapada.

Ex- aham nu apathisam- han maine padha.

puri lun casme (P-3.2.122)- In the past tense, if sma word is not used and the
pura word is in the upapada, the root takes lun optionally.

Ex- avatsuh pura chatrah - pahale yahan chatra rahate the.

Irtah sadva (P-3.3.14)- In the place of Irt, sat-sanjiiaka Satr and Sanaca is
used.

Ex-

karisyantam devadattam pasya;
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g)

2.6.10

b)

karisyamanam devadattam pasya.

nanadyatanavat-kriya-prabandha-samipyayoh (P-3.3.135)- To the continuity
and the samipya of the action is indicated in the sentence, the root takes lun
and the suffix of the lan and lut lakara is denied.

Ex- yavat jivam annam adat- jaba taka jiya, anna diya.

mani lun (P-3.3.175)- when the form of marn is used in the sentence, the root
takes [un. Ex- ma bhavan akarst - apa na karen; ( apa nahin karenge; apane

nahin kiya, may also be the meaning of this sentence)” .

smottare lan ca (P-3.3.176)- When ‘ma sma’ is used in the sentence, lar and
lun both lakara will be there. Ex- ma sma gamah; ma sma gaccha; ma sma

bhiih; ma sma bhavah.

Use of I lakara

lin nimitte Irn-kriyatipattau (P-3.3.139) — When the sense of asiddhi of the
verb is denoted in the sentence, the root takes Ir7 instead if lin. Ex- sramasced
akarisyat, uttirno abhavisyat. mehanata karoge to uttirna ho jaoge. Here the

Irn is indicating the sense of future as well as the past tense.

bhiite ca (P-3.3.140) — This siitra tells that the action of the past tense is also
denoted by the Irni lakara. Ex- sramasced akarisyat = uttirno abhavisyat.

mehanata karate to uttirna ho jate.

vibhasa-kathami lin ca (P-3.3.143) - When ‘katham’ is used in the upapada
where the sense of the sentence is ‘ninda’,the root takes lin lakara and lat
lakara.

Ex-  katham nama tatra bhavana dharmam atyaksat- apane dharma kaise

tyaga.

3 pt. Ishwar Krishna, Vol-I, P-391
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d) kimvrtte linlitau (P-3.3.144)- This sitra tells that the kimvrtta takes liri and Irt
in the sense of garha. Ex- ko harim anindisyat- hari ki ninda kisane ki; hari ki

ninda kauna karega.

e) In the satra anavaklrptyamarsayorakimvrtte’pi (P-3.3.145) and jatuyadorlin
(P-3.3.147), The Irn pragvat is also added to explain that the /r7 is always
used in the future tense and it is also used in the past tense optionally. Ex-
jatu/yad/yada yadi tvadrso harim nindenna marsayami/ anindisyat na

marsyami.

f) yacca-yatrayoh (P-3.3.148)- Here va is anuvrtta from ‘votapyoh’. Therefore
Irn is optionally used.
Ex- yacca (yatra va) tvam evam akarisyah, na sraddhaye- main kalpana nahin

kar sakata kit um aisa karoge.

Here, it can be noticed that the verbs in different lakaras are indicating the sense of
other lakara depending on the conditional use of particular words in a given sentence.
So this becomes challenging task to create a tool to handle general usage and

conditional usage of Sanskrit verbs into Hindi (and other languages) as well.
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Chapter 3
Issues in Sanskrit-Hindi Verb Mapping:

3.1 Introduction: For an inflectional language like Sanskrit, there are certain Source-
Language specific issues which need to be discussed before writing Transfer Rules for
programming.
1. Electronic Database of all verb forms in Sanskrit
2. Morphological analysis of Sanskrit Verbs
3. Handling of prefix-root combinations in Sanskrit
4. Prefix-prefix combinations and possible verb forms
5. Similar verb forms in different Number and Person
In the second part of the chapter, Hindi verb generation issues will be discussed.
3.1.1 Electronic Database of all verb forms in Sanskrit:
For Natural Language Processing, Linguistic database needs to be created in
electronic form. As the Sanskrit verb formation process is bit complicated because
of addition of vikarana according to different class of verbs, dvitva (doubling of
root) process, insertion of different letters (i.e. atdgama (insertion of ‘at’),
idagama (insertion of ‘i’) etc) according to the described Paninian grammar and
because of morphophonemic changes in verb formation, we can’t simply break the
verb into verbal base and suffix.
For example, we can simply notice the change in the verb form of root bhit in lat
and lit lakara.
lat lakara:
bhavati bhavatah bhavanti
bhavasi bhavathah bhavatha
bhavami bhavavah bhavamah
lit lakara:
babhiiva babhuivatuh babhitvuh
babhiivitha babhitvathuh babhiiva
babhiiva babhitviva babhiivima
In lat lakara, we have ‘bhava’ as a verbal base derived from root bhii and ‘ti’

‘tah’ etc are suffixes. But root bhii has babhii in all the nine forms in lit lakara.
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So we cannot put roots from dhatupatha and all suffixes discussed in Astadhyayr
in a database and assume that the machine will automatically identify the verbal
base and suffixes by applying rule based approach. We, firstly, need to provide the
verb database for analysis and processing.

3.1.2 Morphological analysis of Sanskrit verbs:

Verb identification is mainly dependent on the process of morphological analysis.
Sanskrit verb Analyzer has been developed in JNU®* which provides the the
morphological analysis of Sanskrit verbs. For example, when verb form ‘pathati’

is the input, the following is the output:

T { (Fejar=d ) U3 ([ arfearor | [¥ | [FFAF ) ([@€]) fag ([ /e ]

[9YH-JoY | [ ThadeT ] ) }

(pathati { ( kartrvacya ) patha ([ bhvadigana | [ set ] [ sakarmaka 1) ([ lat]) tip

([ parasmai | | prathama-purusa | [ ekavacanal) })

| (|

The Sanskrit verb analyzer was as part of M Phil. R&D by Muktanand Agrawal under the supervision of Dr. Girish Nath Tha
to feed in various other applications. The data collection for regular forms was done by MA students and was refined by

M PhilPh D. students working vnder Dr. Girish Nath Tha. Sudhir K Mishra plaved an important role in data

collecting ‘correction for the regular forms. This work now alse accounts for derived verbs as a result of the R&D done by
Muktanand Agrawal.

Enter Sanskrit verh forms separated by space W‘TUT%?!W F|l3m| s ||& ]| 3||=||w|| ]| ]3] x| T 365
. . . E i) Vi) Lot Lot [l L) |t (o] i) (sl |tins) |iiical) |ocia) i
fs=d-9% €) using adjacent kevhoard OR You can type fast using = [ = 2 e e e ] ] e [
our inbuilt iTRANS- Devanagari unicode converter OR cut & paste || = || °T/| IS 1 e el ) i I el S i i st
test data from here w||@|| || °||F||T||=|| || F|| || Backspace |
- e e i | e | ) |
; & il B 1l & il B 1 UT!'—"—J"-—-"!H;;L;_E il e'T!- Fl-i

O[] [w[=][=][=]CICIC[=][<[[=][a][1]

B | L L e e S | e N

Space Bar

ERIE AR | g ||
| B ! | | I

L 1L

| Analyze Verbis GEGACEEL L TY) |

Tofd { (Fear=T ) 95 ( [ arieaer] [$2 ] [ ]) ([@e ] ) o ([t ] [ S | [ ehEae ] ) }
Fig. 1 Verb analysis output for ‘pathati’.
But when pipathisati is the input, we don’t get it’s morph analysis. Fig 2 shows

the same.

%% http://sanskrit.jnu.ac.in/tanalyzer/tanalyze.jsp
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| TEumaun

The Sanskrit verb analyzer was as part of M.Phil. R&D by Muktanand Asrawal under the supervision of Dr. Girish Nath JTha
to feed in various other applications. The data collection for regular forms was done by MA students and was refined by
M.Phil’Ph.D. students working under Dr. Girish Nath JTha. Sudhir K Mishra played an important role in data
collecting/correction for the regular forms. This work now also accounts for derived verbs as a result of the R&D done by
Mulktanand Agrawal.

Enter Sanskrit verb forms separated by space WWUT%@'W A||am|s||&||z||=|| || || || | 3| 3w F|| 6

fa5=0-9% &) using adjacent kevboard OR You can type fast using 7 - = 7 ™ i 7 - 7 7 T. 7 ~ 7 _u'

our inbuilt iITRANS- Devanagari unicode converter OR cut & paste [ler| =] ar]al]a gl s s (i (il sl

testdata from here % | @|| 7|\ || z||=||=||=||=|| | Backspace |
* :EIIB:EE::E::UT._ ::ar-:a..gr:i;r:
H|a||w||a| || =]l ||| T 1
1 e A
a7 & | Space Bar 3

Analyze Verb/s (fswo-TaesaoT 1)

Torafeafa

Fig. 2 Verb analysis output of ‘pipathisati’.
This is understandable that the rule based system is not getting verbal base ‘patha’
in ‘pipathisati’. So the tool has its limitation in analyzing the derived (secondary)
verbal forms of Sanskrit. Keeping this technical difficulty in mind, we need to
provide morphological analysis of each Sanskrit verb forms in verb database
manually.
3.1.3 Handling of prefix-root combinations in Sanskrit:
In Sanskrit, verb has two main components: root and suffix. Apart from that,
prefixes also get added to the verbs. Sometimes it changes the meaning of the
verb, sometimes it doesn’t. This has been discussed in Sanskrit grammatical
tradition in details. In ‘Nirukta®’- chapter-1, ‘upasarganiriipanam’ deals abaut
‘upasarga’ (prefix). While discussing the different views of the Sanskrit
Grammarians, it says:
‘na nirbaddha upasarga arthannityahuriti Sakatayanah’. upasarga praparadayah
nirbaddhd niskrsya namakhyatamadhyat baddhah padavakyariupena viracitah
santo  narthannirahuriti ~ Sakatayana (  dcaryo manyate iti  Sesah).
And ‘namdakhyatayostu karmopasamyogadyotakd bhavati’. namakhyatayorartha
upasargasamyoge sati  vyajyate. namakhyataviyoge tesamarthabhidhana-

Saktirnastiti bhavah ayamupasargana dyotakatvapaksah.

% nirukta paficadhyayi, meharacanda lachamanadasa pablikesansa nai dillf, reprint-2012.
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Here, in Sakatayana’s view, upasargas (prefixes) are separate from nama
(nominal word) and akhyata (verb) and they don’t have their own meaning, but
they combine with the akhyata (verb) and indicates the special meaning of the
akhyata (verb).

The next view is of Gargya:

‘uccavacah  padartha bhavantiti  gargyah’. uccavacah-  bahuprakarah
padarthamarthah padarthah bhavanti viyuktanamapi namakhyatabhyamiti gargya
acaryo manyata iti Sesah. And ‘tad ya esu padartheh prahurime tam
namakhyatayorarthavikaranam’.  ya  esipasargesu  svo’nekaprakaro’rthah
prahureva tamime upasargah prthagapi santah namakhyata-yorarthavikaranam
arthavikriyamityarthah. tasmadarthavantah upasarga iti vacakatvapaksah.
According to Gargya, the upasargas (prefixes) are of different meanings and they
have their own independent meanings as well. Then the independent meaning of
each upasarga (prefix) has been discussed there which may be presented here:

‘d ityarvagarthe’ , tadyatha —‘d parvatat iti’. The upasarga (prefixes) ‘@’ is used
in the sense of ‘arvak’. Monier Williams Sanskrit-English Dictionary gives the
meaning of arvak as: -Arvak, ind. (with abl.) hitherward; on this side; from a
certain point; before, after; on the lower side of, behind, downwards; (with loc.)
within; near®. So the meaning of ‘G parvatar’ is ‘on this side of hill’.
‘praparetyetasya pratilomyam’, ‘prapard ityetavupasargavetasyaivano arthasya
pratilomyamahatuh’, (yatha- pragatah, paragatah).

The prefixes ‘pra’ and ‘para’ have opposite meaning of ‘@ prefix. Example-
pragatah, pardagatah (went away or far from the distance).

‘abhityabhimukhyam’, ‘abhigatah’; abhi is used in the sense of ‘abhimukhyam’
(in front of). Example- abhigatah tvam (Came in front of you).

pratityetasya pratilomyam (prati iti etasya arthat abheh pratilomyam) [‘prati’ is
used in the opposite sense of prefix ‘abhi’. Example- pratigatah (came back)].
‘ati su ityabhipujitarthe’, ‘ati su ityetavabhipijitarthe vartate’. yatha- atidhanah,
subrahmanah. [‘ati’ and ‘su’ prefixes are used in the sense of respect/worshiping.

Example- atidhanah = very rich, subrahmanah = good Brahman].

% http://www.sanskrit-lexicon.uni-koeln.de/scans/MW72Scan/2014/web/webtc/indexcaller.php
accessed on 1st April, 2016 at 4:00 PM.
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‘nirdurityetayoh pratilomyam nirdhanah durbrahmanah iti’ [‘nir’ and ‘dur’
prefixes are used in the opposite sense of the prefixes ‘ati’ and ‘su’. Ex-
‘nirdhanah’ , durbrahmanal.

‘nyaveti vinigraharthiyau nigrhnati avagrhnati niyantrayatityarthah’ [‘ni’ and
‘ava’ is used in the sense of ‘control’. For example- ‘nigrhnati’, ‘avagrhnati’].
‘udityetayoh pratilomyam uditi etayoh dvayoh pratilomyamaha udgrhnatiti
utthapayatityarthah’ [‘ud’ prefix is used in the opposite sense of ‘ni’ and ‘ava’
prefixes. Ex- ‘udgrhnati’].

‘samityekibhavam samgrhnatiti samgraham karotityarthah’ [‘sam’ is used in the
sense of ‘collection’. Ex- samgrhndti = collects].

‘vyapetetasya pratilomyam vigrhnati apagrhnati prthakkarotityarthah’ [‘vi’ and
‘apa’ prefixes are used in the opposite sense of ‘sam’ prefix. Ex- vigrhnati,
apagrhnati = disject].

‘anviti sadrsyaparabhavam anuripamasyedamiti sadrsyam
anugacchatityaparabhavah’ [‘anu’ prefix is used in the sense of similarity and
following. Ex- anurupam = similar, anugamanam= following].

‘apiti samsargam sarpiso’pi syat madhuno’pi syat’ [‘api’ is used in the sense of
‘also’. Ex- madhuno’pi = honey also].

‘upetyupajanam upajayate upajanamadhikyam adhikam bhavati ityarthah’ [ ‘upa’
prefix is used in the sense of ‘much/more’ (ddhikya). Ex- upajayate= becomes
more].

‘pari iti sarvatobhavah paridhavati iti sarvato dhavati iti arthah’ [‘pari’ is used in
the sense of ‘everywhere’, ex- paridhavati = runs everywhere].

‘adhi iti uparibhavam aisvaryam va adhitisthati lokam adhipatih iti adhyaksah
ityarthah’ [‘adhi’ prefix is used in the sense of above or God/owner. Ex-
adhitisthati lokam = stays above the world, adhipatih = God / owner].

These are the prefixes used in Sanskrit and are used to convey different meaning
in different context. Prefixes can combine with the roots in three ways:

e | prefix + root (prabhavati= pra + root bhii),

e 2 prefixes + root (samadhigacchati= sam + adhi + root gam),

e Multiple prefixes + root (pravyaharati= pra+ vi + aN +root hr).
In addition of the prefix and the root, the ending letter of prefix and the beginning

letter of the root matters a lot in morphophonemic changes.
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Depending on the beginning of the roots, the roots are of two types: ajadi and
haladi i.e.
¢ Roots beginning with vowel (ajadi): arc etc
® Roots beginning with consonant (haladi): dhr etc.
Depending on the endings of the prefixes (upasarga), prefixes are of two types:
® gjantah - pra, pard, apa, anu, ava, vi, an (a), ni, adhi, api, ati, su, abhi,
prati, pari, upa,
®  |halantah- sam, nis, nir, dus, dur, ut
When sandhi (morphophonemic changes) takes place, the meaning gets changed
as it is said in the grammatical tradition: ‘upasargena dhatvartho balddanyatra
niyate’.
Further three types of change have been noticed as it is said:
“dhatvartham badhate kascit kascittamanuvartate
tameva visinistyanyat upasargagatistridha”
e dhatvartham badhate kascit (sometimes opposite sense is expressed) -
upacayah, (vrddhih) apacayah (ksayah)
e dhatvartham anuvartate kascit (sometime same meaning is expressed)—
sute, prastite
o dhatvartham visinistyanyat (sometimes completely different meaning is
being expressed) - sarati, anusarati
Further it is noticed that the same prefix has different meanings as well.
pra etc prefixes are used in the following context:
1. pra
Prefix ‘pra’ is used in expressing adikarma, udirna, bhrsartha, aishvarya,
sambhava, viyoga, niyoga, trpti, Suddhi, iccha, sakti, santi, pija, agra, darshana.
Example:
o adikarmani- pragatah prabalo raja
® udirne- prabala miisika
® bhrsharthe- pravadanti dayadah
® aishvarye prabhurdevadattah
e sambhave himavato gamga prabhavati

® viyoge presitah niyoge prayuktah
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® trptau prabhuktam annam
*  Suddhau prasannamudakam icchayam prarthayate kanyam
® Saktau prashakto dyayam
® Santau prasamto agnih
® pijayam pramjali sthitah
® agre pravalo vrksasya
® darshane pralokayati kanyam
2. pard
Prefix ‘para’ is used in the sense of following expressions: vadha, marsana, gati,
vikrama, abhimukhya, bhrshartha, apradhanya, vimoksa, pratilomya.
® vadhe- paraghatah
® marsane - paramrsi
® gatau - paragatah
® vikrame - parakrantah
® abhimukhye - paravrttah
®  bhrsharthe- pardjitah
® apradhane - paradhinah
® vimokse - paraksatah
® pratilomye - paranmukhah
3. apa
Prefix ‘apa’ is used in the following expression: varjana, viyoga, caurya, harsa,
nirddesha, vikrti, varana, viparyaya.
® varjane - apasankashyadrsto devah
® viyoge - apayati
® caurye - apaharati
® nirddeshe - apadishati
® vikrtau - apakrtam
® varana - apasarati
® viparyaye - apashabdah
4. sam
Prefix ‘sam’ is used in the following expression: yoga, aikya, prabhava, satya,

samamtatobhava, vibhiisana, abhimukhya, slesa, siddhi, krodha, svikarana.
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yoge - samgatah putrena

viyoge - samviyuktah priyena
aikye - sampravadanti mukhyah
prabhave - sambhavati agnih kasthaih
satya - samvadah

samakse - sarkatha vartate
samamtatabhave - samkirnah
bhiisane - samskrta kanya
abhimukhye - sammukham vartate
slese - samdhate karyam

siddhau - samsiddhih

krodhe - samkrddhah

svikarane - samgrhnati

5. anu

Prefix ‘anu’ is used in expressing following context: pashcadbhava, adhisthana,

samipya, svadhyaya, anubamdha, visarga, sadrshya, abhimukhya, laksana, hina.

pashcadbhave- anuratham padatayah
adhisthane- anusthanam pataliputram
samipye - amumegham gaganam
svadhyaye - vyakaranamanuvadati
anubandhe - anushayah

visarge - anujiiato gacchati

sadrshye - anukrtih

abhimukhye - anuvatso mataram dhavati

laksane - anuvanamasau nirgatah

hine - anvarjanam yoddhdarah

6. ava

Prefix ‘ava’ is used in the following sense: vijiiana, avalambana, shuddhi,

tsadartha, vyapti, paribhava, viyoga.

vijiiane- avagato arthah
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® avalambane - avastabhya yastim gacchati
®  shuddhau - avadattam mukham
® isadarthe - avabhuktam
® vyyaptau - avakirnam pamsubhih
® paribhave- avahasati
® viyoge - avamukta kanta
7. nir
Prefix ‘nir’ is used in the following sense: viyoga, bhrsartha, papa, atyaya,
avadharana, adesha, atikrama, labha.
® viyoge - nilishalyam
® bhrsarthe - nirnitah
® pape - nirmaryadah
® atyaye - nirdadham gamanam
® avadharane - nishcitah
® adeshe - nirdistah
® atikrame - niskrantah
® [abhe - nirvisesah
8. dur
Prefix ‘dur’ is used in the sense of following expression: isadartha, kutsana,
vaivarnya, asampatti, alabha.
® isadarthe - durgrhitah
e Kutsane - durbalah
® vaivarnye - durvarnah
® asampattau - durgatah

® alabhe - dusprapyah

9. vi:
Prefix ‘vi’ is used in expressing the following condition:
nandartha, viyoga, atishaya, bhaya, diirartha, bhrshartha, kalaha, aishvarya, moha,
paisinya, utkarsa, kutsana, isadartha, anabhimukhya, anavasthana, apradhanya,
darshana, shaurya.

® nandrthe - vicitra krtih panineh
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® viyoge - viyuktah

® atishaye - vikirnah

® bhaye - vibhisanah

® isadarthe - viprakrstamadhvanam

® bhrsharthe - visuddha nadi

® kalahe - vibhajya dhanam

® aishvarye - vibhurdevadattasya

® mohe - vimanaskah

® paisinye - vikarah

® utkarse - vismito devadattah

® fkutsane - virupah

® isadarthe -vilopitah

® anabhimukhye - vimukhah

® anavasthane - vibhrantah

® apradhanye - vinistah

® darsane - vilokaniya kanya

® Saurye -vikrantah

10. an-
Prefix ‘an’ is used to express the following conditions:
prapti, iccha, bandhana, bhaya, vakya, slesa, abhividhi, sadhya, krcchra,
adikarma, grahana, nilaya, samipya, vikriya, nimantrana, nivrtti, ashih, adand,
antarbhava, spardha, abhimukhya, iirdhvakarma, vismaya, pratistha, nirddesha,
shakti, maryada:

® praptau - asaditamanena

® icchayam - akanksati

® bandhane - amuiicati kavacam

® bhaye - akampitah

® vakye - jiapayati

® abhividhau - akrmaram yasha panineh

o SleSe - alingayati

® sadhye - dcarati kapatena
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® krcchre - apadgatah

® adikarmani - arabhate kartum

® grahane - alambate

® ilaye - avasatham

® samipye - asannam kalyanam

® vikriyayam - asvadayati

® nimantrane - amantranam

® nivrttau - aramate

® asisi - asaste

® ddane - rasayanam

® antarbhave - apitamudakam sikatabhih
® spardhayam - mallo mallamahvayati

o abhimukhye - agacchati devadattah

® urdhvakarmani - arohati hastipakah

® vismaye - ananditah

® pratisthayam - aspadam

® nirdeshe - adishati

® shaktau - akramate gaganam candramah

® maryadayam - ailavardhandtsampannah shalayah

11. ni-

Prefix ‘ni’ is used in the following conditions: nivesha, rashi, bhrshartha,
adhobhava, nivasa, darakarma, darshana, uparama, bandhana, kaushalya,
antarbhava, samipya, moksa, ashraya.

® niveshe - niveshitam

e rashau - nikaro dhanyasya

e bhrsharthe - nigrhitah

e adhobhave - nipatitah

® nivase - nivasito naram

e darakarmani - nivisto devadattah

e darshane - nishamayati rupam
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® uparame - nivrtah

¢ bandhane - niyamitah

e kaushalye - nipunah

e antarbhave - nipitamudakam sikatabhih

® samipye - nikrstakalah

® mokse - nisrstah

e ashraye - nilayah

12. adhi
Prefix ‘adhi’ is used in the following expression: vasikarana, adhisthana,
adhyayana, aishvarya, smarana, adhika.

® vasikarane - adhikaroti arthi

adhisthane - adhigunah

® adhyayane - adhite vyakaranam

® aisvarye - adhipatih

® gsmarane - ksetramadhismarati

® adhikye - adhiksetre rajiiah

13. api-

Prefix ‘api’ is used in the following sense: sambhavana, nivrtti, apeksa,
samuccaya, sambhava, garha, ashih, amarsana, prashna.
® sambhavane - api sincenmiilasahasram

® nivrttau - mamsamapi juhyat

® apeksayam - athayamapi vidvan

® samuccaye - tvahamapi ayamapi

e sambhave - api sambhavati ahih stuhisu

® garhayam - api vrsalam ydcayet

®  asisi - api varsam Satam jiyah

® amarsane - api bhajanna namet

® Dbhiisane - api nahvati haram

® prashne - api gacchati

14. ati
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Prefix ‘ati’ is used in the following sense: atishaya, bhrshartha, atikranti,
atikramana, vrddhi.

® atishayo - atimanusam yasya vijianam

® Dbhrsharthe - atitapta ayah

® atikrantau - atirathim

® atikramane - hastinatikramati

* vrddhau - atimegham gaganam

15. su
Prefix ‘su’ is used in the following sense: piija, bhrsartha, anumati, samrddhi,
prasamsa, krcchra

® pijayam- susadhuh

® Dbhrsharthe - sutapta ayah

® anumatau - sukrtam

®  samrddhau - sumudram

® praSamsayan - sukrsim

® krcchre - suduskarah

16. ut
Prefix ‘ut’ is used in the following sense: prabalya, viyoga, iirdhvakarma, labha,
prakasha, asvastha, moksa, abhava, bandhana, pradhanya, sakti.

® prabalye - udvilasatsarpah

® viyoge - utpathena gacchati

® urdhvakarmani - uttisthati shayandat

® [abhe - utpannam dravyam

® prakashe - uccaranti nabhasi meghah

® asvasthe - utsukah

® mokse - udvasah

® abhave - utpathah

®  bandhane - udbaddha kanya

e pradhanye - utkrstah

® shaktau - utsahah

17. abhi:
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Prefix ‘abhi’ is used to express the following sense: piija, abhimukhya,
bhrshartha, sadrshya, prayoga, vyapti, nrtta, sarupya, vacana, adana, amnaya
® pijayam - abhivadayati

® abhimukhye - abhimukham sthitah

® bhrsarthe - abhiratah

® sadrsye - abhijiiatah

® prayoge - abhijanati

® icchayam - abhilasati

® vyaptau - abhisyandah

® nrtte - abhinayah

® sarupye - abhirupah

® vacane - abhivacanam

® adane - abhyavaharati

® amndye - abhyasyati

18. prati

Prefix ‘prati’ is used in the sense of: sadrshya, adana, himsa, tadyoga, vinimaya,
pratinidhi, nivrtti, vyadhi, abhimukhya, vyapti, varana.

e sadrshye - pratikrtam devadattena

® adane - pratigrhnati

® himsayam - pratiharati

® ftadyoge - pratipannamanena

® vinimayo - tolanaghrtam pratidadati

e pratinidhau - praticchandah

® nivrttau - pratikrantah

® vyadhau - pratishyayah

® abhimukhye - pratisirye gacchati

® vyyaptau - pratikirnam pamsubhih

® varane - pratinivritah

19. pari

Prefix ‘pari’ is used in the following sense: samantatobhava, vyapti, dosakhyana,

uparama, bhitsana, pija, varjana, alimgana, nivasana, vyadhi, shoka, vipsa
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® samantatobhave - parikramati

® vyyaptau - parigato agnind gramah

® dosakhyane - paribhramati

® uparame -paripiirnah kumbhah

® Dhiisane - pariskaroti kanyam

® pijayam - paricaryd

® varjane - paritrigartebhyavrsto devadevah

® alimgane - parisvajate kanyam

® nivasano- paridhanam

® vyadhau - parigata sphotakah

®  shoke - paridevand

® vipsayam - vrksam vrksam parisificati

20. upa-
Prefix ‘upa’ is used to express the following meaning: samipya, samarthya, vyapti,
acaryakarana, dosakhyana, dana, daksinya, vipsa, arambha, pija, tadyoga, pratyaya,
sharana

® samipye - upakuntam

e samarthye - upakaroti devadattah

® vyyaptau - upakirnam pamshubhih

® dacaryakarane - upadishati Sisyebhyah

® dosakhyane - upaghatah

® dane - upaharatyartham devadattayah

® daksinye - upacarah

® vipsayam - upaydcate

® arambhe - upakramate bhoktum

® pijayam - upasitah

® tadyoge - upapannam dhyanamaha

® pratyaye - upapannam dhanam

® Sarane - upagato devadattah

® pratyaye - upasargadharmah
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So the Sanskrit prefixes are used in expressing multiple contextual meanings and thus
prefix-root combination in Sanskrit verb mapping is becoming a challenge for verbal
database creation. In this condition, such prefix-verb combinations should be
considered as a separate verbal base with certain meaning.
3.1.4 Prefix-prefix combinations and possible verb forms:
The combinations of different suffixes have been noticed in the book titled
Upasargérthachandrika97. Based on that work, more than 200 combinations of
prefixes have been listed in a tifiant generator tool which is available online®.
Along with those prefix combinations, one can make n-number of verbs by adding
Sanskrit root to those prefix combinations. The following list shows the use of the

multiple prefixes in the Sanskrit verbs:

ati atisarjanam, atipadyeta, atiskandati, atikramati,
Atinis atinirharinibhih,

atipra atiprayati, atiprccati,

ativi ativisinasti, ativicarati,

ativya ativyakaroti, ativyakriyate
atisam atisamskaroti, atisamskriyate,
Atyati atyatiyati, atyaticalati,

atyabhi atyabhinandati, atyabhinananda,
atya atyadriyate, atyadriyete,

atyud atyudbhavati, atyudgaccati,
atyupa atyupakaroti, atyupakriyate,
adhi adhikurute, adhikurvate,

Adhini adhiniyamayati, adhinimimite,
adhinis adhinissarati, adhinimajyate,
Adhivi adhivicestate, adhivikurute,
adhyava adhyavasyati, adhyavasyatah,
adhya adhydasayati, adhydsayatah,
adhyupa adhyupayati, adhyupayatah,

anu anugaccati, anucarati,

*” Charudeva Shastri,
% http://www.sanskritworld.in/sanskrittool/Sanskrit Verb/tiGanta.html accessed on 19th April 2016 at
3:45 AM.
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anuni
anunis
anupara
Anupari
anuparyd
anupra
anuprati
anuvi
anuvyava
anuvya
anusam
anusampra
aniid
anvapa
Anvava
anvd

apa
Apani
apanis
apapara
apaparya
apapra
apavya
apa
Apati

api
apipari
apod
apyati
abhi
abhini

abhinis

anunisamyati, anunibhdlayati, anunivisate,
anuniscalati, anuniskaroti, anuscalati, ,
anuparabhavati, anupardjayate,
anuparicinoti, anuparicayayati,
anuparydgaccati, anuparyaharati, anuparyagat,
anuprayaccati, anuprayati,
anupratikaroti, anupratigaccati,
anuvibhavayati, anuvicarayati,
anuvyavadhatte, anuvyavadhatse,
anuvyaharati, anuvyaharatah
anusambhavati, anusaficarayati,
anusampravadate, anusampravadante
anuidbhavati, aniidbhavatah
anvapakaroti, anvapakurutah
anvavalambate, anvavalambete, ,
anvagaccati, anvayahi,

apavadati, apavadate,

apanimiyate, apaniharyate, apanimajjati,
apaniscalati,

apaparabhavati,

apaparyagaccati,

Apapraharati

apavyakaroti,

apakaroti,

apatiyate,

apiyati, apiyahi, apinayati,
apiparicarati, apipariharati,
Apoddharati

, apyatikaroti,

abhinayati, abhimantrayati, abhimanyate,
abhinicunute,

abhinistanati, ,
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abhipara
abhipari
abhiparya
abhipra
abhivi
abhivya
abhisama
abhisam
abhyati
abhyadhi
abhyanu
abhyapa
abhyava
abhya
abhyuda
abhyud
abhyupa
abhyupa
Abhyupava
Ava
Avani
ava

a

Utpra
Udava
uda

ud

udvi

unni

upa
upani

upanis

abhiparabhavati,

abhiparinayati,

abhiparyagaccati,

abhipraharati,

abhivicarayati,

abhivyaharati,

abhisamaharati,

abhisambhavati, abhisaficarati,

, abhyatikramati,

abhyadhikaroti,

abhyanuminoti,

abhyapakaroti,

abhyavaharati,

abhyacarati, abhyaharati, abhyaharatah,
abhyudaharati,

abhyuddharati,

abhyupagaccati, abhyupagamyate,
abhupanahyati,

Abhyupavagaccati

avasinasti, avabudhyati, avagaccati,
avascayati,

avaniyate,

utprabhavati, utpravahati, utprakaroti, utpraharati,
udavanayati, udavamanyate,

udaharati, udanayati,

uddharati, udbharati, uddharati, udgaccati,
udvicalati, udvilasanti,

unnimajjati, unnimilayati,

upakaroti, upanayati, upahvayate,
upanidhiyate, upanimilate, ,

upaniscalati, upaniscalayati,
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upanya upanydcalati, upanyaharati,

upapari upaparicayati, uapapariharati,
upaparya upaparyaharati, upaparyanayati,
upapra upapraharati, upapracarati,
upavi upavivadati, upavivadayati,
upavya upavyahanti, upavyaghnatah,
upasamni upasannipatati, upasannidadhati,
upasama upasamaharati, upasamdcaste,
upasam upasambhavati, upasannayati,
upa upanayati, ,

upati upatikaroti, apatikramati,

upava upavaharati, upavagaccati,
upoda upodaharati, upodaharatah,
upod upodghatayati,

upopa upopamiyate,

duhsam duhsambhavati,

duranu duranubhavati, duranuminoti,
durava duravagaccati, duravabudhyati
dura duragrhnati, duracarati, durdacarati,
durud duruddharati, duruccarate,
durupa durupayujyati, durupayujyate, durupayunakti,
durni durniharayati, durnimilate,
duspari dusparibhavati, dusparicayati, ,
duspra dusprabhavati, duskaroti, dusprabhavayati
dus duskaroti, duscalati

ni nimilate, nimajjati, niciyate
nipra niprakarsati

nirati niratikramati, niratiyate,

niradhi naradhikaroti, niradhimanyate,
niranu niranunasyati,

nirapa nirapakaroti, nirapaharati
nirabhi nirabhimanyate, nirabhibhavati
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nirava niravatisthate, niravacinatti

nirupa nirupdadhiyate, nirupadiyate

nirvi nirvikaroti, nirviharati, nirvivadate
nivya nivyakaroti, nivyahanti

nispra nisprabhavati, nispraharati,

nis niscalati, niscayati, niscinute,

nya nyddarsayati, nyanayati, nydacarati,
para pardjayate, parabhavati,

pari paribhavati, parinayati,

parini parinimajjati,

parinis pariniskasati,

paripra paripraharati, paripraharatah
parivi , parivicarayati, parivinasyati,
parivya parivyaharati, parivyakaroti
parisam parisaficarati, parisammanayati
paryadhi paryadhigaccati, paryadhyavasyati
paryanu paryanubhavati, paryanubhavayati
paryava parvagaccati, parvavagaccatah
parya parydharati, paryanayati,

paryud paryudgaccati, paryudbhavati
paryupa paryupakaroti, paryupamimite,
pra prasiddhah, prasiddhyati, prayati, prabhavati,
prati pratitisthati, pratikaroti,

pratini pratinidhiyate, pratimiyate,
pratinis pratinistanati,

pratipard pratipardakramate,

pratipari pratipraricinoti, pratiparicinute,
pratipra pratipraharati, pratiprahdarayati
prativi prativisinasti, prativiharati, prativicarayati, , ,
prativya prativyahanti, prativyahatah,
pratisam pratisambhavati, pratisaficarati, pratisamskaroti, ,
pratyadhi pratyadhikurute, pratyadhikurvate,
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pratyanu pratyanubhavati, pratyanumimite, ,

pratyapa pratyapakaroti, pratyapasarati,
pratyapi pratyapigrhnati, pratyapibhavati,
pratyabhi pratyabhimanyate, pratyabhimanyete
pratyava pratyavabhdsate, ,

pratya pratyakhyati, pratyaharati, pratyanayati
pratyuda pratyudaharati, pratyudyaccate,
pratyud pratyudgaccati, pratyudbhavati
pratyupa pratyupakaroti, pratyutpadyate,
pratyupa pratyupaharati, pratyupanayati

pravi pravibhanakti, pravinayati, pravibhajate, pravibhajete,
pravya pravyaharati, pravyaharatah,

prasam prasannayati, prasannnaumi,

pra praramati, prarabhate,

pradhi pradhikaroti, pradhikurutah,

prod proddharati, proddharatah,

Vi virdjate, visinasti, vijayate, vibhavayati,
vini vinimimite, vimimate,

vinis viniscayati, viniscayatah,

vipard vipardjayate, ,

vipari vipariyati, viparisarati, viparinayati,
viparyd viparyasyati, viparyasyatah,

vipra vipravadate, vipravadase,

viprati vipratipadyate, vipratipannah,

visam visambhavati,

Vyati , vyatigaccati, vyatighnanti,

vyanu vyanuminoti, vyanubhavati,

vyanva vyanvaharati, vyanvahanti,

vyapa vyapakaroti, vyapasarati, vyapakdarayati, ,
Vyapa vyapadayati, ,

vyabhi vyabhicarati, vyabhicaryate

vyava vyavaharati, vyavacidyate,
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vya vyakaroti, vyakurutah,

vyud vyuccalati, vyudbhavati,

vyupa vyupakaroti, vyupakurutah,

samvi samvidhatte, samvidhehi,

samvyava samvyavatisthate, samvyavatisthete

samvya , samvyahanti, samvyahatah,

sanni sannivesayati, sannivesayatah,

samati samatikramati, samatikramatah,

samadhi samadhigaccati, samadhigaccatah,

samanu samanubhavati, samanubhavayati

samanuvi samanuvibhavayati, samanuvibhavayatah,

samanva samanvdcarati, samanvacaratah,

samapa samapasarati, samapamanyate,

samapi samapiyati, samapivaricati

samabhi samabhimanyate, samabhyeti

samabhivya samabhivyaharati, samabhivyaharatah

samabhisam samabhisafnicarati, samabhisaficinute,

samabhisampra samabhisamprapnoti, samabhisampravadati,

samabhyava samabhyavaharati, samabhyavagaccati,

samabhyad samabhyaharati, samabhyanayati

samabhyud samabhyudyaccate, samabhyudgayati,

samava samavaiti, samavanayati,

samava samavaksipati, samavaksipyati,

sama samaharati, samdcarati,

samuda samuddaharati, samudacarati

samud samuccarati, samudbhavati, samuccayayati

samupa samupaharati, samupanayati, samupakaroti, samupakurutah

samupd samupdaharati, samupaharatah, samupahvayate

sam sammimite, sambhavati, saficarati,
sampardjayate, sampardjayete, samparayati,

sampara samparabhavati

sampra sampravadate, sampravadante
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samprati sampratiyate, sampratiniyate,

sampra Sampraharat
samprod sampronnayati, sampronnayatah, ,
sampari sampariskaroti, sampariskurutah,
Su susahate, suminoti, subhasate, subhdsete,
supari suparicayati, suparibhdsate, suparicinoti, suparicinutah,
suvi suvicarati, suvinayati, suvicarati, suvicarayati
susama susamdcarati, susamanayati, susamaharati, susamaharatah,
svanu svanumantrayati, svanuminoti, svanubhavati,
svabhinayati, svabhinayatah, svabhinandati,
svabhi svabhinandatah,
svabhya svabhyaharati, svabhyaharatah, svabhyaharati,

3.1.5 Similar verb forms in different Number and Person: In lit lakara, 1

person singular number, 2 person plural number and 3 person singular
number of parasmaipada have similar verb forms and 1* person singular
number, and 3" person singular number of armanepada have similar verb
forms. It is difficult for a machine to understand the actual meaning of the
given verb form unless the agent of the verb is present. Here agent of the
action can decide the possible translation of the given verb form.
For example- babhiiva can be used with three agent because of similar forms.
sah babhiiva (vaha hua), yiiyam babhiiva (tum sab hue), aham babhiiva (maifi
hua) are the usage. But when only verb will be the input, tool will be unable to
identify the possible agent, and therefore the correct contextual mapping will
be a challenging task.

3.2 Issues in Hindi Verb Generation:

In the transfer rules section, in forthcoming chapter, the general rules have been
written to generate Hindi verbs forms. Hindi verb generation requires some additional
post-script modification because of morpho-phonemic changes during Hindi verb-
form generation. Past form generation, future form generation, matra addition and

causative form generations are the issues in the Hindi verb generation.

3.2.1 Past form generation:
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It needs some special rules for computational programming. For example-
padhata hai (present) gets changed into padhd in past tense. Here it simply taking
the Hindi root padh and adding ‘@’ to get the output padhda. But ‘hotd hai ’cannot
become ‘hoa (ho + a)’. Wherever ‘ho’ is available in the Hindi verbs, it gets
changed as ‘hu’ in past. Such as - in ‘hota hai’, past tense form is ‘huda (hu+a)’.
Same is the case with ‘karata hai. Here ‘karatd hai’ becomes ‘kiya’. So when
imperative ‘kara’ takes ‘a’, kara becomes ‘ki + a. Further ‘@ becomes ‘ya’.
Finally, it becomes kiya. In the same way, verb forms ‘leta hai’ and ‘deta hai’
have ‘le’ and ‘de’ forms which takes ‘@ suffix in past. Here imperative ‘le’ and
‘de’ becomes ‘li’ and ‘di’, and ‘@’ becomes ‘ya’. Finally both forms are ‘liya’ and
‘diya’ in past. In the verbs which have ‘G-ending’ in their imperative forms, their
‘a-ending gets changed into ‘ya’. For example- khaya, gaya, paya, laya etc. Same
is the case with the i-ending words. For example- diya, liya, kiya, piya etc. So
changing ‘ho’ into ‘hu’, kara into ‘ki’, ‘@’ into ‘ya’ (‘le’ into ‘liya’, ‘de’ into
‘diya’, kiya etc) need to be handled during Hindi Verb form generation in past

tense.

3.2.2 Hindi matra (symbol) addition:

In padha+a, ‘@’ should be added as symbol (matra/ ‘T, i.e. 98 + ©T =Ygl ).

[ RS Y S ]

Same is the case with other Hindi suffixes ‘o’, ‘e’, ‘ega’, ‘oge’, ‘imga’ etc. There
also, matra (symbol) needs to be attached properly. So, adding proper matra to the

Hindi verbs is also an issue in Hindi Verb generation.
3.23 Future form generation:

In Hindi verb generation, ‘ho + e’ becomes ‘hue’ instead of ‘hoe’. In ‘ho + egd’
the final form should be ‘hoga. Here the rule ‘ho+e= hue’ will conflict because
the machine will get o+e combination, and will lead to incorrect output (i.e.
huega). In another example, khona verb, we can find kho+e = khoe. This ‘kho+e’
will not change into ‘khue’. The rule ‘o+e= ue’ will create problems in many such

cases. Further, it will not be ‘khoga’ like ‘hoga. So we cannot assume that the
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Hindi verb formation pattern will be similar in all cases. In this condition, transfer

rules will be conflicting.

3.2.4 Causative form generation:

In Hindi causative form generation, a thorough study of Hindi causatives is
needed because ‘a@ya and ‘vaya’ are two possible additions in this case. Ex- padha
+ aya, khul + vaya etc. In the two given example, padhaya and padhavaya both
forms are possible, but the verb ‘khulana’ never becomes khulaya. It becomes
khulavaya. In the same way, ‘karatd hai’ becomes ‘karawata hai’, not ‘karata
hai’. In the present task, correct Hindi causative form generation is a challeng.
Causative verbal base is changing, so there, some exceptional rules need to be
written for programming purpose.

The above discussed issues will be a challenging task to handle in generating

Hindi output.
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Chapter 4
COMPARATIVE STUDY OF SANSKRIT-HINDI VERB FORMS

4.1. Introduction:
For a semantically-based grammar, the verb is central because the verb uniquely
determines the number of co-occurring nouns and also the nature of their relationship
to it (Kapoor, K., 1985:22). In the Indian tradition, the meaning of verb, what the
verb stands for, in constrain to the noun, has been the subject of much meaningful
discussion. Both the term akhyata and dhatu has been used in Sanskrit literature to
mean the verb. In course of time, the term ‘dhatu’ got restricted to root, while
akhyata, came to signify the verbal form. ... For Yaska, the verb denotes a change in
state. It is accepted that while the grammatical words (connectors) perform the purely
formal function of relating words in a sentence, the adjectives and adverbs, expend,
modify or delimit the indices of the basic proposition. In the basic proposition, only
two elements appear- the noun and the verb. Of the two, which is primary? The
answer is the verb (Kapoor, K., 1985:23). The sentence is present in its verb just as a
whole bunyan tree is present in its seed (Kapoor, K., 1985:25).
The verb is the primary element in the sentence for the following reasons:

e Jtis always present in a sentence.

¢ [t uniquely determines the number of co-occurring nominals.

e [t indirectly determines the number and nature of subsidiary concepts (such as

those denoted by adjectives) which may be present in a sentence.
e |t directly determines the nature of adverbial modifications, temporal and
spatial (Kapoor, K., 1985:26).

A verb is an obligatory constituent of a sentence (Y.Kachru, 2006:139). A sentence
can only have a verb-root as well. For example- ‘le’ (take) for a second person
singular number form. A finite verb, depending on the verb class it belongs to, may
take a direct object, or a direct and an indirect object or a complement or a direct

object with a complement that refers back to it (Y. Kachru, 2006:139).

4.2. Types of Hindi Verbs:
In Hindi, the verbs are of two types: Intransitive and Transitive. The Intransitive

verbs have only one obligatory argument, a subject. They indicate event or action. For
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example- khilana, girana, jagana etc. The intransitive verbs have no object.
Transitive verbs have a direct object. For example - khana, cakhana etc.

There are two transitive categories: complex transitive and double transitive. Complex
transitive needs a complement that refers back to the direct object. For example-
manand (to consider X to be Y). The double transitive verb needs a recipient as well.
For example- dena, bhejana, batana etc. The causative and double causative forms

are derived from the transitive and intransitive category.

4.3. More verbal categories: Apart from transitive and intransitive classification, the
verbs are further classified into following categories: link Verb, light verbs, complex

verb, compound verb and conjunct verb.

4.3.1 Link Verb: Apart from transitive and intransitive verbs, there is a category of
link verb in Hindi. There are three link verbs - rahana, hona and banand. The linking
verb ‘hona’ takes adjectival or adverbial complement; rahana takes an adjective, a
noun phrase or an adverbial phrase as a complement; bananda takes only a noun phrase
as a complement.

Ex- bada hota hai,

santi se rahata hai,

raja banata hai, etc.

4.3.2 Complex verb: it is made up of more than one word. This complex verb is
divided into compound and complex verbs”. Compound verbs consist of two verbs
and conjunct verbs are made up of nominal followed by a verb. In compound verb, a
main verb is followed by a lexical verb which carries the tense, aspect and agreement
markers. For example- vaha ro pada, chora samana le gaya, etc. Here the second
verbs are affixed to show aspect-tense-mood and gender number person distinction as
a finite verb. These second verbs are also called light verbs. The main light verbs are:
a, ja, le, de, utha, baitha, pada, dala, rakha, choda, mara, nikal, dhamaka, pahunca
100

etc. Not all light verbs occur with all main verbs .

For example-

% Kachru, 2006:85
100 Kachru, Y. , 2006:86
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a =2 nikala aya, chala a raha hai,

Jja-=> kamare se nikala gaya, rona a gaya, vaha ruka gayr
le 2 kha le, kara lett hai

de 2 khana paka dena, kapade dho diya, usaka kama kara diya
utha ladaka ro utha, cikha gunja utht

baitha =2 hatha jala baitha, vo lada baitha

pada 2 cala pada, gira pada, ro pada

dala 2mara dala, kama kara dala

rakha Dunako kaha rakht hai, le rakht hai, de rakhi hai
choda 2khett ke liye jamina rakha chodr hai,

mara =2 kya bakawasa likha mara hai, patthara de mara,
nikal 2 samane se bhaga nikala,

dhamaka 2a dhamaka

pahunca 2a pahunca, ja pahunca

4.3.3 Conjunct verbs: Conjunct verbs are made up of a nominal followed by a verb.
The following words and their forms are present as the verb with nominal: ho, kara,

de, a, and laga.

For example-

ho 2 kapade safa hue?
kara > meja safa karo
de Dusane sudhara diya,
a - use daya ar,

laga 2 ghiimana accha lagata hai.

4.3.4 Tense, Aspect and Moods: verbal forms agree with the tense aspect and moods.
4.3.4.1 Tense: The tense has been categorized as Past, Present and Future which has
the auxiliaries tha, hai and hogda respectively. The forms of auxiliaries depend upon
person, number and gender as well. Ex- hai, hain, ho, tha, thi, the, hoga, hogt, honge,

hovoge etc.

120



The categories of aspects and moods are same for all three tenses. The tense
auxiliaries only refer the action in that particular time but the aspect and mood shows
the manner of the action.

4.3.4.2 Aspects: All the verbs have three aspects: imperfect, perfect and progressive.
Imperfect aspect is indicated by ta/ti/te ending of the verbs. The imperfect participle
combines with tense auxiliaries to form present imperfect and past imperfect. The
imperfect aspect is used to denote habitual actions. For example- padhata hai.

The perfect aspect has d-ending in the verb which changes into —e/f according to
gender, number and person. The Progressive aspect is indicated by raha- auxiliary
which also changes into —e/f according to gender, number and person.

All the verb phrase carry information about mood, aspect, tense, and agreement with
the subject or object in number, gender and person (Y Kachru 2006:143).

The other aspects- inceptive, continuative, durative and frequentative are indicated by
compound verbs.

Inceptive has the inflected infinitive verb form followed by participle form lag and
tense auxiliary. For example- kutte se dar kar baccha rone laga. Inceptive does not
have a progressive form.

Continuative has the imperfect participle of the verb followed by continuative
auxiliary rah. Ex- seema din bhar kam karti rahi hai. But it does not denote repetitive
action. Durative takes the imperfect participle form of the verb followed by durative
auxiliary ja. It (durative) includes the duration of the process over a period. Ex- sardi
a raht hai, din chota hota ja raha hai. The durative does not denote continuation of
the activity in relation to a reference of time, but it does indicate repetitive action.
Frequentative has a perfect participle of the verb followed by frequentative auxiliary
kara. Ex- ham cinema jaya karate the. It indicates almost frequent action which

shows imperfect participle form followed by tense auxiliary.

4.3.4.3 Moods: The moods, in Hindi, are of six types:
e Imperative (kha)
e Optative (khde)
e Indicative (khata hai)

e Presumptive (khata hoga)
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e Contingent (vadi khata ho to)

e Past-Contingent (khata hota)
Imperative is indicated by the root forms of the verbs which are unmarked for gender,
number and person. Ex- khd, ja, padha etc.
Optative is indicated by an inflection on the verb which also informs about the
number and person of the subject.
Indicative, presumptive, contingent and past-contingent are indicated by the
concatenated participle forms of the verbs with an inflected form of the auxiliaries.
These four categories are marked for agreement feature of Gender, Number and
Person. In the indicative, interrogative and negative, the verb root or aspectual form is
followed by either the present or the past auxiliary. In Presumptive, contingent and
past contingent, the verb root or aspectual form is followed by the auxiliaries hoga,

ho, and hota respectively'®".

4.3.4.4 Auxiliaries:

There are three categories of auxiliaries: Tense Auxiliaries, Aspect Auxiliaries and
Modal Auxiliaries.

Tense Auxiliaries: there are three tense auxiliaries: hai, tha and V+ga which follows
the agreement features according to the Number Gender and Person of the tense. The
hai auxiliary has four forms: hai, ho, hoon and hain. The tha auxiliary has also four
forms: tha, thi, the and thin. The future auxiliary has ‘ga’ ending which is added to
the roots to form the future form of the verb. In future imperfect and future perfect,
‘ho’ is invariable. The future auxiliary forms are hoga, hogi, honge, hongi, hounga,

hovoge.

Aspect auxiliary:

There are two mail aspectual auxiliaries: Imperfect and Perfect.

Imperfect auxiliary is indicated by ta/ti/te suffixes on the verb. It denotes the habitual
action or normal process or incomplete action. Perfect auxiliary is indicated by -a/-i/-e
suffixes on the verb. Perfect aspect is used to indicate a complete action without any

specific time reference. Progressive aspect has auxiliary raha/rahi/rahe.

1% yamuna Kachru:2006, p-146
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Modal Auxiliary: The modal auxiliaries in Hindi are: sakand, pana, hona, padana,
dena, chuka and chahiye. Kachru (2006:83) says that these modal verbs do not occur
themselves; they do not take the full range of aspect-tense-mode or gender-number-
person affixes; they do not occur in passive or personal voice; they do not have
adjectival, adverbial or conjunct participal forms; they do not take clausal or
infinitival complements; and semantically they denote ability, necessity, obligation,
permission etc.

The modal sakana takes the full range of aspect-tense and gender-number-person
affixes. For example - turanta ghara ja sako; subaha utha sako etc.

chuknd- it occurs with the root form of the verb and is common with the perfect
aspect and past tense. For example - tuma kha cuke; vaha ja cuka, etc.

Pana, hona and padana follows a lexical verb in its root form. For example - vaha
nahi kha payi, ab usako jana hoga, mujhe kahana padega etc. The modal verb dena
takes a main verb. Example - jane diya. The modal verb cahiye takes infinitive forms
of the main verbs and it does not take any aspect-tense or gender-number, person
affixes. It is however used with the auxiliary tha. Example - hame jana cahiye; usako
dekhana cahiye tha.

4.3.5 Verbal forms in active, passive and causative:

The active verb occurs in all aspect-tense forms and shows agreement feature of
gender number and person. The passive verb is marked by the passive auxiliary ja
which follows the past participle form of the main verb. The word ja shows the
number person and gender agreement. For example- rofi pakayt gai, ravana rama ke
dvara mara gaya, usake dvara padhat ki gayt etc. Periphrastic causative verbs are
members of the class of conjunct verbs. For example- ‘safa hona and safa karana’,
‘raji hona and rajt karana’ have same relationship as non-causal and causal verbs

such as rona, ‘to cry’, and rulana, ‘to make someone cry’mz.

In Hindi, the verb has to main components: main verb and auxiliary verb which have
been discussed above. The morphological representation of the verb can be shown as:

Main verb +auxiliary verb

192 Kachru, Y. , 2006:93.
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Where main verb can be presented as:
e Root+ta (jata)
e Root+t1 (jati)
e Root+te (jate)
® Root+tin (jatin)
e Root+ a (padha)
® Root+1 (padhi)
® Root+e (padhe)
e Root+in (padhin)
® Root+ na (karana)
e Root+ni1 (karani)
® Root+ne (karane)
e Root (kar, ja, dekha etc.)
Here main verb can take t or n before adding a/i/e letters. Or it can only be a root
word.
Further it can take the tense auxiliaries - hai, tha, hogad which can agree with the

person-number and gender depending on the nature of the agent.

4.3.6 Krdanta forms in Hindi:

Hindi verb forms are maximum krdanta forms. Apart from hai auxiliaries, verbs of
present tense are krdanta. ladaka padhata hai, ladakt padhati hai etc. The verb forms
in perfect tenses are krdanta. For example- ladaka gaya, ladaki gayt etc. The verb
forms kiya, aya, gaya, soya, sulaya etc. are masculine forms of krdanta and ki, ayi,

gayt etc are feminine forms*®

. The krdanta froms are divided into the following
categories: vartamana-kalika (karata hua), bhita-kalika (kiya hua), kriyarthaka
sanijya (karana), pirvakalika (kha kara) and tatkalika (ate hi, jate hi, hote hi etc).
Examples:-
1. Sote hue ko mata jagdo. (vartamana-kalika)
rama daudatd hud a raha hai (vartamana-kalika)

2
3. marata kya na karata. (vartamana-kalika)
4

. padhane ke liye school jata hai (kriyarthaka safijya)

103 Vajpayee, sthOI‘idaS, 1988, p—420
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5. kha kara so gaya (piarvakalika)

6. garmi date hi barisa hui (tatkalika), etc.
Possible Verb Forms:
Depending on the classification of tense and aspect, discussed above, the Hindi
grammarians have listed the verb forms in the following four categories: samanya
(indefinite), piarna (perfect), apiirna (continuous) and pirnapirna (perfect
continuous). These four aspectual categories are available in the tree tenses:
vartamana (present), bhiita (past) and bhavisyata (future). So there are 12 verb forms
depending on the tense and aspect. Other forms of verbs are depending on modal
auxiliaries. Narayan Kumar Chaudhary'® presents the 25 forms of a given root

(including causative form which is helpful in understanding the verb forms in Hindi.

Following are the possible verb forms of a given root:
Root:- kara
1. Imperative (2SG/2PL) — kara

Infinite IMSG)- karana
Infinite (FSG)- karant
Infinite (PL)- karane
Imperfect MSG)- karata
Imperfect (FSG)- karatt
Imperfect (FSGH)- karatin
Imperfect (PL)- karate
Perfect (MSG)-kiya

. Perfect (FSG)-k1

. Perfect (FSGH)-kin

. Perfect (PL)- kare, kie

. Future 3MSG- karega

. Future 3MSGH- kariega

. Future 3FSG- karegi

. Future 3FSGH- karengt

D A T e o
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. Future PL- karenge

1% In His PhD thesis titled ‘Automatic Identification and Analysis of Verb Groups in Hindi’, p-57
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18.
19.
20.
21.
22.
23.
24.
25.

Future 2MSGNH- karoge
Future 2FSGNH- karogt
Future 1IMSG- kariinga
Future 1FSG- kariingt
OptativelSG- kariin

Imperetive honorific- karie, kijie

Imperetive non-honorific- karo

Optative/imperative Plural Honorific- karen

4.3.7 Verb Forms with Modal Auxiliaries: sakana, pand, hona, padand, dend,

chuka and chahiye are used in Hindi which can be used as the following examples in

the Hindi texts:

1.

© %0 N S R W

turanta ghara ja sako
subaha utha sako
tuma kha cuke,

vaha ja cuka.

vaha nahi kha payi,
ab usako jana hoga,
mujhe kahana padega
jane diya.

hame jana cahiye.

10. Usako dekhana cahiye tha.

4.3.8 Costrastive Study Of Sanskrit-Hindi Verbs:

The Sanskrit verb form has been discussed in the second chapter. The Hindi verb has

been discussed in the first part of this chapter. After comparing these two languages,

the following difference can be noticed at the verb level:

Sanskrit Verb

Hindi Verb

Sanskrit is inflectional thus suffixes
are inflected with the verbs.

Example- pathanti. Here jhi suffix

Hindi verbs are periphrastic in
nature. So the verbs are generally

combination of words. For example-
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is added with the path root where jh

has ant-adesha.

padhatda hai, padha rahd hai etc.
although padhe, padho, padhiin etc

are single-word verb forms.

Sanskrit has tinanta and krdanta

verb forms. pathati, pathanam

karoti.

Hindi verb forms are also divided
into tinanta and krdanta. Example-

padhata hai, padhar karata hai.

The verbal roots are classified into
10 ganas and well arranged in the

dhatupatha.

Hindi doesn’t have a well classified

dhatupatha.

Takes different vikarana in all the

ganas.

Hindi verbs don’t take vikarana in

verb formation.

Sanskrit doesn’t have auxiliary

verbs.

Hindi has auxiliary verbs.

Sanskrit doesn’t have modal

auxiliary verbs. krdanta expresses

the sense of modal auxiliaries.

Hindi has modal auxiliary verbs
which takes another verb as the mail
verb in Hindi. karana hoga, khana

padega etc.

Sanskrit tirianta verb doesn’t agree
with the gender of the agent.
sita

Example- ramah pathati,

pathati.

Hindi verb forms agree with the
gender of the agent. Example- rama

padhata hai, sita padhati hai.

Sanskrit doesn’t have double

causative verb forms. Example-

pathayati.

Hindi has double causative forms.
Example- padhata hai, padhavata
hai.

Sanskrit has sananta, yananta,

yanlunanta and namadhatu.

Hindi doesn’t have sananta,

yananta, yanlunanta and namadhatu

verb forms.

10.

Sanskrit has two lakaras for future
tense and three lakaras for past
tense depending on the division of
and

anadyatana, adyatana.

Example- in third person singular

Hindi has time division based on
anadyatana, adyatana and samanya
but the verbal forms of these tenses
have not been expressed by different

verb forms. padhega denotes the
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number, pathisyati and pathita are

two verbal forms to denote the

future tense in both the conditions-

adyatana and anadyatana. Same as-

future tenses. The verb forms | padhata tha denote all the meaning
apathat, papatha, apathit are there | of  paroksa, anadyatana  and
to denote the past tense in third | samanya bhiita.

person singular number.

11. | Sanskrit has no aspect. Example- | Hindi has aspect. Thus it has
pathati denotes both- simple as well | aspectual forms: padhata hai, padha
as progressive action. raha hai.

12. | In passive voice, Sanskrit verb | In passive voice, Hindi verb agrees
doesn’t agree with the object. Thus | with the object. So the verb forms
the karmani prayoga remanes same | get changed according to the gender
in every condition. of the object.

13. | Sanskrit has no gramaticalization Hindi shows grammaticalization
where two or more verbs come
together and one verb drops its
original meaning and gives a new
meaning. Example- kara lend,
dekha liinga etc. Here lena drops the
meaning of ‘take’.

14. | Sanskrit has no light verbs Hindi has light verbs.

15. | Sanskrit has karmakartr forms | Hindi has the verb forms which
which denote the verbs which | denote that the action happens
happen automatically. Example- | automatically. Example- khulana.
sthali (svayameva) pacyate.

16. | Sanskrit verbs are divided into | Hindi verbs are not classified into
atmanepada, parasmaipada and | atmanepada, parasmaipada and
ubhayapada. ubhayapada. But Hindi also has

sense of atmanepada.

17. | The conditional use of [lakara | The Hindi verb form doesn’t show

sometimes gives the meaning of

other tense. Example- pathati sma,

the meaning of different tense. The

auxiliary ‘hai’ never expresses the
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past tense.

here pathati is lat form but, with the

sma nipata, it shows the meaning of

meaning of past or future.

18. Sanskrit has dual number thus the
of dual

verbs have the forms

number. Example- pathatah.

Hindi has lost its dual form. Thus
the plural verb form is used to

denote the dual verbs.

19. | Sanskrit  participle

expressed through

verbs. Example- pitva,

forms

are

the kridanta

Hindi has ‘kara’ to express such

meanings.

4.3.9 Sanskrit-Hindi Verb Pattern:

Sanskrit-Hindi verb patterns can be shown in the following manner:

lat lakara

Sanskrit root + #i = Hindi root +ta hai/ti hai/ te hain/rahda hai/ rahi hai/ rahe

hain/rahi hain

Sanskrit root + tah = Hindi root + te hain/ ti hain/ rahe hain/ rahi hain

Sanskrit root + anti = Hindi root + te hain/ tT hain/ rahe hain/ rahi hain

Sanskrit root + si = Hindi root + te ho/ ti ho/ rahe ho/ rahi ho

Sanskrit root + thah = Hindi root + te ho/ ti ho/ rahe ho/ rahi ho

Sanskrit root + tha = Hindi root + te ho/ tt ho/ rahe ho/ rahi ho

Sanskrit root + mi = Hindi root + ta hoon/ tt hoon/ raha hoon/ rahi hoon

Sanskrit root + vah = Hindi root + te hain/ rare hain

Sanskrit root + mah = Hindi root + te hain/ rare hain

lot lakara
Sanskrit root + fu = Hindi root + e/en
Sanskrit root + tam = Hindi root + en

Sanskrit root + antu = Hindi root + en

Sanskrit root + i ( : ) = Hindi root + o

Sanskrit root + tam = Hindi root + o
Sanskrit root + ta = Hindi root + o

Sanskrit root + ani = Hindi root + in
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Sanskrit root + ava = Hindi root +en

Sanskrit root + ama = Hindi root + en

lar lakara-

Sanskrit root + ta = Hindi root +da/i/e
Sanskrit root + tam = Hindi root +a/i/e
Sanskrit root + an = Hindi root +a/i/e
Sanskrit root + s (k) = Hindi root +a/i/e
Sanskrit root + tam = Hindi root +a/i/e
Sanskrit root + ta = Hindi root +da/i/e
Sanskrit root + am = Hindi root +da/i/e
Sanskrit root + va = Hindi root +a/i/e

Sanskrit root +ma = Hindi root +a/i/e

vidhilin lakara

Sanskrit root + it = Hindi root + na + chahiye (or Hindi root+e)
Sanskrit root + iram = Hindi root + na + chahiye (or Hindi root+e)
Sanskrit root + iyuh = Hindi root + na + chahiye (or Hindi root+e)
Sanskrit root + i2 = Hindi root + na + chahiye (or Hindi root+o)
Sanskrit root + iram = Hindi root + na + chahiye (or Hindi root+o)
Sanskrit root + ita = Hindi root + na + chahiye (or Hindi root+o)
Sanskrit root + iyam = Hindi root + na + chahiye (or Hindi root+iin)
Sanskrit root + iva = Hindi root + na + chahiye (or Hindi root+en)

Sanskrit root + ima = Hindi root + na + chahiye (or Hindi root+en)

lit lakara

Sanskrit root + a = Hindi root + @ + tha
Sanskrit root + atuh = Hindi root + e + the
Sanskrit root + 1/ = Hindi root + e + the
Sanskrit root + (i)tha = Hindi root + e + the
Sanskrit root + athuh = Hindi root + e the

Sanskrit root + ¢ = Hindi root + e +the
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Sanskrit root + a = Hindi root + a tha
Sanskrit root + (i)va = Hindi root + e +the

Sanskrit root + (i)ma = Hindi root + ¢ + the

lut lakara

Sanskrit root + 7@ = Hindi root + ega /egi/enge
Sanskrit root + tarau = Hindi root + enge/ engt
Sanskrit root + tarah = Hindi root + enge/engt
Sanskrit root + rasi = Hindi root + oge/ogi
Sanskrit root + tasthah = Hindi root + oge/ogr
Sanskrit root + rastha = Hindi root + oge/ogi
Sanskrit root + tasmi = Hindi root + inga/iingt
Sanskrit root + tasvah = Hindi root + enge

Sanskrit root + tasmah = Hindi root + enge

Irt lakara

Sanskrit root + syati = Hindi root + ega /egi/enge
Sanskrit root + syatah = Hindi root + enge/ engi
Sanskrit root + syanti = Hindi root + enge/engi
Sanskrit root + syasi = Hindi root + oge/ogt
Sanskrit root + syathah = Hindi root + oge/ogr
Sanskrit root + syatha = Hindi root + oge/ogr
Sanskrit root + syami = Hindi root + iinga/iingr
Sanskrit root + syavah = Hindi root + enge

Sanskrit root + syamah = Hindi root + enge

asirlin lakara

Sanskrit root + yat = Hindi root + e
Sanskrit root + yastam = Hindi root + en
Sanskrit root + yasuh = Hindi root +en

Sanskrit root + yah = Hindi root + o
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Sanskrit root + yastam = Hindi root + o
Sanskrit root + yasta = Hindi root + o
Sanskrit root + yasam = Hindi root + iin
Sanskrit root + yasva = Hindi root + en

Sanskrit root + yasma = Hindi root + en

lur lakara

Sanskrit root + ¢ = Hindi root + a/i/e
Sanskrit root + tam = Hindi root + a/i/e
Sanskrit root + an = Hindi root + e/in
Sanskrit root + ah = Hindi root + e/t
Sanskrit root + fam = Hindi root + e/t
Sanskrit root + fa = Hindi root + e/f
Sanskrit root + am = Hindi root + a/t
Sanskrit root + va = Hindi root + e¢/in

Sanskrit root + ma = Hindi root + e/in

Irn lakara

Sanskrit root + syat = Hindi root + ta/te/ti/ega/egi/enge
Sanskrit root + syatam = Hindi root + te/tin/ ega/engi/enge
Sanskrit root + syan = Hindi root + te/tin/ engi/enge
Sanskrit root + syah = Hindi root + te/ti/oge/ogr

Sanskrit root + syatam= Hindi root + te/ti/oge/ogt
Sanskrit root + syata = Hindi root + te/ti/oge/ogr

Sanskrit root + syam = Hindi root + ta/ti/inga/ingt
Sanskrit root + syava = Hindi root + te/enge

Sanskrit root + syama = Hindi root + te/ enge.

Keeping these differences in mind, transfer grammar rules have to be written in the
next chapter to map the Sanskrit-Hindi verbs. The rules will cover prathamika,
nijanta, yananta sananta and krdanta verb forms. To handle the bugs in correct Hindi

form geberation, some conditional rules may also be written after tool analysis.
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Chapter 5

Transfer Grammar Rules for Verb Mapping:
5.1 Introduction:
In this chapter, the rules are to be written for structural transfer of verbs for Sanskrit-
Hindi Verb Mapping. The structural transfer, lexical transfer and transliteration are
the methods used to provide the desired output in Machine translations. For example,
this method has been implemented in the Sampark system of IIIT Hyderabad
(Avinesh, 2010). In machine translation, a set of Transfer Grammar (TG) Rules are
required for mapping syntactic representations of a source language into the target
language representations. The TG engine which has been developed at IIIT,
Hyderabad deals with transfer of the sentence structures of one Indian language (IL-1)
to another Indian language (IL-2). The module uses a set of rules which give
corresponding structures of IL-1 into IL-2. The same concept is being addopted to
write necessary TG rules for Sanskrit-Hindi verb mapping for the desired output in
SHMT to deal with the syntactic differences. For writing TG rules for Verb Mapping
for Sanskrit-Hindi Translator, the morphological information of Sanskrit verb forms
stored in the database is crucial. These are unique information of each type of Sanskrit
verb forms and once that information is fetched by the system, it only needs to
provide corresponding Hindi suffix and the Hindi meaning of Sanskrit root stored in
RootMeaning file. Here ‘X’ can be replaced with the Hindi meaning of the Sanskrit
root and rest suffix part can be added to generate the Hindi output of the given
Sanskrit Verb.
5.2 Transfer Rules for Verb Mapping: In this section, transfer rules for tinanta
verbs and krdant verbal forms have been written.

5.2.1 For tinanta verbs:

prathamikah-lat-kartari-ekavacanam-uttamapurusah ;- X-ta hit
prathamikah-lat-kartari-ekavacanam-madhyamapurusah ;- X-te ho
prathamikah-lat-kartari-ekavacanam-prathamapurusah ;- X-ta hai
prathamikah-lat-kartari-dvivacanam-uttamapurusah ;- X-te haim
prathamikah-lat-kartari-dvivacanam-madhyamapurusah ;- X-te ho
prathamikah-lat-kartari-dvivacanam-prathamapurusah - X-te haim
prathamikah-lat-kartari-bahuvacanam-uttamapurusah ;- X-te haim
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prathamikah-lat-kartari-bahuvacanam-madhyamapurusah
prathamikah-lat-kartari-bahuvacanam-prathamapurusah
prathamikah-lat-karmani-ekavacanam-uttamapurusah
prathamikah-lat-karmani-ekavacanam-madhyamapurusah
prathamikah-lat-karmani-ekavacanam-prathamapurusah
prathamikah-lat-karmani-dvivacanam-uttamapurusah
prathamikah-lat-karmani-dvivacanam-madhyamapurusah
prathamikah-lat-karmani-dvivacanam-prathamapurusah
prathamikah-lat-karmani-bahuvacanam-uttamapurusah
prathamikah-lat-karmani-bahuvacanam-madhyamapurusah
prathamikah-lat-karmani-bahuvacanam-prathamapurusah
prathamikah-lot-kartari-ekavacanam-uttamapurusah
prathamikah-lot-kartari-ekavacanam-madhyamapurusah
prathamikah-lot-kartari-ekavacanam-prathamapurusah
prathamikah-lot-kartari-dvivacanam-uttamapurusah
prathamikah-lot-kartari-dvivacanam-madhyamapurusah
prathamikah-lot-kartari-dvivacanam-prathamapurusah
prathamikah-lot-kartari-bahuvacanam-uttamapurusah
prathamikah-lot-kartari-bahuvacanam-madhyamapurusah
prathamikah-lot-kartari-bahuvacanam-prathamapurusah
prathamikah-lot-karmani-ekavacanam-uttamapurusah
prathamikah-lot-karmani-ekavacanam-madhyamapurusah
prathamikah-lot-karmani-ekavacanam-prathamapurusah
prathamikah-lot-karmani-dvivacanam-uttamapurusah
prathamikah-lot-karmani-dvivacanam-madhyamapurusah
prathamikah-lot-karmani-dvivacanam-prathamapurusah
prathamikah-lot-karmani-bahuvacanam-uttamapurusah
prathamikah-lot-karmani-bahuvacanam-madhyamapurusah
prathamikah-lot-karmani-bahuvacanam-prathamapurusah
prathamikah-vidhilin-kartari-ekavacanam-uttamapurusah
prathamikah-vidhilin-kartari-ekavacanam-

madhyamapurusah
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X-te ho
X-te haim
X-d jata hai
X-d jata hai
X-a jata hai
X-a jata hai
X-a jata hai
X-a jata hai
X-a jata hai
X-d jata hai
X-a jata hai
X-um

X-0

X-e

X-aim

X-o0

X-e

X-aim

X-o0

X-aim

X-d jae

X-a jae

X-d jae

X-d jae

X-a jae

X-a jae

X-d jae

X-d jae

X-a jae
X-nd cahie

X-na cahie



prathamikah-vidhilin-kartari-ekavacanam-prathamapurusah
prathamikah-vidhilin-kartari-dvivacanam-uttamapurusah
prathamikah-vidhilin-kartari-dvivacanam-
madhyamapurusah
prathamikah-vidhilin-kartari-dvivacanam-prathamapurusah
prathamikah-vidhilin-kartari-bahuvacanam-uttamapurusah
prathamikah-vidhilin-kartari-bahuvacanam-
madhyamapurusah
prathamikah-vidhilin-kartari-bahuvacanam-
prathamapurusah
prathamikah-vidhilin-karmani-ekavacanam-uttamapurusah
prathamikah-vidhilin-karmani-ekavacanam-
madhyamapurusah
prathamikah-vidhilin-karmani-ekavacanam-
prathamapurusah
prathamikah-vidhilin-karmani-dvivacanam-uttamapurusah
prathamikah-vidhilin-karmani-dvivacanam-
madhyamapurusah
prathamikah-vidhilin-karmani-dvivacanam-
prathamapurusah
prathamikah-vidhilin-karmani-bahuvacanam-uttamapurusah
prathamikah-vidhilin-karmani-bahuvacanam-
madhyamapurusah
prathamikah-vidhilin-karmani-bahuvacanam-
prathamapurusah
prathamikah-lan-kartari-ekavacanam-uttamapurusah
prathamikah-lan-kartari-ekavacanam-madhyamapurusah
prathamikah-lan-kartari-ekavacanam-prathamapurusah
prathamikah-lan-kartari-dvivacanam-uttamapurusah
prathamikah-lan-kartari-dvivacanam-madhyamapurusah
prathamikah-lan-kartari-dvivacanam-prathamapurusah

prathamikah-lan-kartari-bahuvacanam-uttamapurusah
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X-na cahie
X-na cahie

X-na cahie

X-na cahie
X-nd cahie

X-na cahie

X-na cahie

X-a jana cahie

X-a jana cahie

X-a jana cahie

X-a jana cahie

X-a jana cahie

X-a jana cahie

X-a jana cahie

X-a jana cahie

X-a jana cahie

X-a
X-e
X-a
X-e
X-e
X-a
X-e



prathamikah-lan-kartari-bahuvacanam-madhyamapurusah
prathamikah-lan-kartari-bahuvacanam-prathamapurusah
prathamikah-lan-karmani-ekavacanam-uttamapurusah
prathamikah-lan-karmani-ekavacanam-madhyamapurusah
prathamikah-lan-karmani-ekavacanam-prathamapurusah
prathamikah-lan-karmani-dvivacanam-uttamapurusah
prathamikah-lan-karmani-dvivacanam-madhyamapurusah
prathamikah-lan-karmani-dvivacanam-prathamapurusah

prathamikah-lan-karmani-bahuvacanam-uttamapurusah

prathamikah-lan-karmani-bahuvacanam-madhyamapurusah

prathamikah-lan-karmani-bahuvacanam-prathamapurusah
prathamikah-lyt-kartari-ekavacanam-uttamapurusah
prathamikah-lrt-kartari-ekavacanam-madhyamapurusah
prathamikah-lrt-kartari-ekavacanam-prathamapurusah
prathamikah-lyt-kartari-dvivacanam-uttamapurusah
prathamikah-lrt-kartari-dvivacanam-madhyamapurusah
prathamikah-lrt-kartari-dvivacanam-prathamapurusah
prathamikah-lrt-kartari-bahuvacanam-uttamapurusah
prathamikah-lyt-kartari-bahuvacanam-madhyamapurusah
prathamikah-lyt-kartari-bahuvacanam-prathamapurusah
prathamikah-lrt-karmani-ekavacanam-uttamapurusah
prathamikah-lrt-karmani-ekavacanam-madhyamapurusah
prathamikah-lrt-karmani-ekavacanam-prathamapurusah
prathamikah-lrt-karmani-dvivacanam-uttamapurusah
prathamikah-lyt-karmani-dvivacanam-madhyamapurusah
prathamikah-lyt-karmani-dvivacanam-prathamapurusah
prathamikah-lrt-karmani-bahuvacanam-uttamapurusah
prathamikah-lrt-karmani-bahuvacanam-madhyamapurusah
prathamikah-lyt-karmani-bahuvacanam-prathamapurusah
prathamikah-lit-kartari-ekavacanam-uttamapurusah
prathamikah-lit-kartari-ekavacanam-madhyamapurusah

prathamikah-lit-kartari-ekavacanam-prathamapurusah
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X-e

X-e

X-a gaya
X-a gaya
X-a gaya
X-a gaya
X-a gaya
X-a gaya
X-a gaya
X-a gaya
X-a gaya
X-uxga
X-oge
X-ega
X-emge
X-oge
X-ega
X-emge
X-oge
X-oge
X-d jaega
X-da jaega
X-d jaega
X-d jaega
X-a jaega
X-da jaega
X-d jaega
X-d jaega
X-da jaega
X-a tha
X-e the
X-a tha



prathamikah-lit-kartari-dvivacanam-uttamapurusah
prathamikah-lit-kartari-dvivacanam-madhyamapurusah
prathamikah-lit-kartari-dvivacanam-prathamapurusah
prathamikah-lit-kartari-bahuvacanam-uttamapurusah
prathamikah-lit-kartari-bahuvacanam-madhyamapurusah
prathamikah-lit-kartari-bahuvacanam-prathamapurusah
prathamikah-lit-karmani-ekavacanam-uttamapurusah
prathamikah-lit-karmani-ekavacanam-madhyamapurusah
prathamikah-lit-karmani-ekavacanam-prathamapurusah
prathamikah-lit-karmani-dvivacanam-uttamapurusah
prathamikah-lit-karmani-dvivacanam-madhyamapurusah
prathamikah-lit-karmani-dvivacanam-prathamapurusah
prathamikah-lit-karmani-bahuvacanam-uttamapurusah
prathamikah-lit-karmani-bahuvacanam-madhyamapurusah
prathamikah-lit-karmani-bahuvacanam-prathamapurusah
prathamikah-lun-kartari-ekavacanam-uttamapurusah
prathamikah-lun-kartari-ekavacanam-madhyamapurusah
prathamikah-lun-kartari-ekavacanam-prathamapurusah
prathamikah-lun-kartari-dvivacanam-uttamapurusah
prathamikah-lun-kartari-dvivacanam-madhyamapurusah
prathamikah-lun-kartari-dvivacanam-prathamapurusah
prathamikah-lun-kartari-bahuvacanam-uttamapurusah
prathamikah-lun-kartari-bahuvacanam-madhyamapurusah
prathamikah-lun-kartari-bahuvacanam-prathamapurusah
prathamikah-lun-karmani-ekavacanam-uttamapurusah
prathamikah-lun-karmani-ekavacanam-madhyamapurusah
prathamikah-lun-karmani-ekavacanam-prathamapurusah
prathamikah-lun-karmani-dvivacanam-uttamapurusah
prathamikah-lun-karmani-dvivacanam-madhyamapurusah
prathamikah-lun-karmani-dvivacanam-prathamapurusah
prathamikah-lun-karmani-bahuvacanam-uttamapurusah

prathamikah-lun-karmani-bahuvacanam-madhyamapurusah
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X-e the

X-e the

X-e the

X-e the

X-e the

X-e the

X-a gaya tha
X-a gaya tha
X-a gaya tha
X-a gaya tha
X-a gaya tha
X-a gaya tha
X-a gaya tha
X-a gaya tha
X-a gaya tha
X-ta tha
X-te the
X-td tha
X-te the
X-te the
X-te the
X-te the
X-te the
X-te the

X-a jata tha
X-a jata the
X-a jata tha
X-a jata the
X-a jata the
X-a jata the
X-a jata the

X-a jata the



prathamikah-lun-karmani-bahuvacanam-prathamapurusah
prathamikah-lri-kartari-ekavacanam-uttamapurusah
prathamikah-lyn-kartari-ekavacanam-madhyamapurusah
prathamikah-lyn-kartari-ekavacanam-prathamapurusah
prathamikah-lyn-kartari-dvivacanam-uttamapurusah
prathamikah-lyn-kartari-dvivacanam-madhyamapurusah
prathamikah-lri-kartari-dvivacanam-prathamapurusah
prathamikah-lyn-kartari-bahuvacanam-uttamapurusah
prathamikah-lyn-kartari-bahuvacanam-madhyamapurusah
prathamikah-lyn-kartari-bahuvacanam-prathamapurusah
prathamikah-lyn-karmani-ekavacanam-uttamapurusah
prathamikah-lyi-karmani-ekavacanam-madhyamapurusah
prathamikah-lyn-karmani-ekavacanam-prathamapurusah
prathamikah-lyn-karmani-dvivacanam-uttamapurusah
prathamikah-lyn-karmani-dvivacanam-madhyamapurusah
prathamikah-lyi-karmani-dvivacanam-prathamapurusah
prathamikah-lyn-karmani-bahuvacanam-uttamapurusah
prathamikah-lyn-karmani-bahuvacanam-madhyamapurusah
prathamikah-lyi-karmani-bahuvacanam-prathamapurusah
prathamikah-asirlin-kartari-ekavacanam-uttamapurusah
prathamikah-asirlin-kartari-ekavacanam-madhyamapurusah
prathamikah-asirlin-kartari-ekavacanam-prathamapurusah
prathamikah-asirlin-kartari-dvivacanam-uttamapurusah
prathamikah-asirlin-kartari-dvivacanam-madhyamapurusah
prathamikah-asirlin-kartari-dvivacanam-prathamapurusah
prathamikah-asirlin-kartari-bahuvacanam-uttamapurusah
prathamikah-asirlin-kartari-bahuvacanam-
madhyamapurusah
prathamikah-asirlin-kartari-bahuvacanam-prathamapurusah
prathamikah-asirlin-karmani-ekavacanam-uttamapurusah
prathamikah-asirlin-karmani-ekavacanam-

madhyamapurusah
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X-a jata the
X-ta
X-te
X-ta
X-te
X-te
X-te
X-te
X-te
X-te
X-a jata
X-a jata
X-a jata
X-a jata
X-a jata
X-a jata
X-a jata
X-a jata
X-a jata
X-ix
X-o0

X-e

X-em

X-o0

X-em
X-a jae
X-a jae



prathamikah-asirlin-karmani-ekavacanam-
prathamapurusah
prathamikah-asirlin-karmani-dvivacanam-uttamapurusah
prathamikah-asirlin-karmani-dvivacanam-

madhyamapurusah

prathamikah-asirlin-karmani-dvivacanam-prathamapurusah

prathamikah-asirlin-karmani-bahuvacanam-uttamapurusah
prathamikah-asirlin-karmani-bahuvacanam-
madhyamapurusah
prathamikah-asirlin-karmani-bahuvacanam-
prathamapurusah
prathamikah-lut-kartari-ekavacanam-uttamapurusah
prathamikah-lut-kartari-ekavacanam-madhyamapurusah
prathamikah-lut-kartari-ekavacanam-prathamapurusah
prathamikah-lut-kartari-dvivacanam-uttamapurusah
prathamikah-lut-kartari-dvivacanam-madhyamapurusah
prathamikah-lut-kartari-dvivacanam-prathamapurusah
prathamikah-lut-kartari-bahuvacanam-uttamapurusah
prathamikah-lut-kartari-bahuvacanam-madhyamapurusah
prathamikah-lut-kartari-bahuvacanam-prathamapurusah
prathamikah-lut-karmani-ekavacanam-uttamapurusah
prathamikah-lut-karmani-ekavacanam-madhyamapurusah
prathamikah-lut-karmani-ekavacanam-prathamapurusah
prathamikah-lut-karmani-dvivacanam-uttamapurusah
prathamikah-lut-karmani-dvivacanam-madhyamapurusah
prathamikah-lut-karmani-dvivacanam-prathamapurusah
prathamikah-lut-karmani-bahuvacanam-uttamapurusah
prathamikah-lut-karmani-bahuvacanam-madhyamapurusah
prathamikah-lut-karmani-bahuvacanam-prathamapurusah
yanantah-lat-kartari-ekavacanam-uttamapurusah
yanantah-lat-kartari-ekavacanam-madhyamapurusah

yanantah-lat-kartari-ekavacanam-prathamapurusah
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X-iiga

X-oge

X-ega

X-emge

X-oge

X-ega

X-emge

X-oge

X-oge

X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega

bara bara X-ta hii
bara bara X-te ho

bara bara X-ta hai



yanantah-lat-kartari-dvivacanam-uttamapurusah

yanantah-lat-kartari-dvivacanam-madhyamapurusah

yanantah-lat-kartari-dvivacanam-prathamapurusah

yanantah-lat-kartari-bahuvacanam-uttamapurusah

yanantah-lat-kartari-bahuvacanam-madhyamapurusah

yanantah-lat-kartari-bahuvacanam-prathamapurusah

yanantah-lat-karmani-ekavacanam-uttamapurusah

yanantah-lat-karmani-ekavacanam-madhyamapurusah

yanantah-lat-karmani-ekavacanam-prathamapurusah

yanantah-lat-karmani-dvivacanam-uttamapurusah

yanantah-lat-karmani-dvivacanam-madhyamapurusah

yanantah-lat-karmani-dvivacanam-prathamapurusah

yanantah-lat-karmani-bahuvacanam-uttamapurusah

yanantah-lat-karmani-bahuvacanam-madhyamapurusah

yanantah-lat-karmani-bahuvacanam-prathamapurusah

yanantah-lot-kartari-ekavacanam-uttamapurusah

yanantah-lot-kartari-ekavacanam-madhyamapurusah

yanantah-lot-kartari-ekavacanam-prathamapurusah

yanantah-lot-kartari-dvivacanam-uttamapurusah
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bara bara X-te
haim

bara bara X-te ho
bara bara X-te
haim

bara bara X-te
haim

bara bara X-te ho
bara bara X-te
haim

bara bara X-a jatda
hai

bara bara X-a jata
hai

bara bara X-a jatda
hai

bara bara X-a jata
hai

bara bara X-a jatda
hai

bara bara X-a jata
hai

bara bara X-a jata
hai

bara bara X-a jatda
hai

bara bara X-a jata
hai

bara bara X-i1x
bara bara X-o
bara bara X-e

bara bara X-em



yanantah-lot-kartari-dvivacanam-madhyamapurusah
yanantah-lot-kartari-dvivacanam-prathamapurusah
yanantah-lot-kartari-bahuvacanam-uttamapurusah
yanantah-lot-kartari-bahuvacanam-madhyamapurusah
yanantah-lot-kartari-bahuvacanam-prathamapurusah
yanantah-lot-karmani-ekavacanam-uttamapurusah
yanantah-lot-karmani-ekavacanam-madhyamapurusah
yanantah-lot-karmani-ekavacanam-prathamapurusah
yanantah-lot-karmani-dvivacanam-uttamapurusah
yanantah-lot-karmani-dvivacanam-madhyamapurusah
yanantah-lot-karmani-dvivacanam-prathamapurusah
yanantah-lot-karmani-bahuvacanam-uttamapurusah
yanantah-lot-karmani-bahuvacanam-madhyamapurusah
yanantah-lot-karmani-bahuvacanam-prathamapurusah

yvanantah-vidhilin-kartari-ekavacanam-uttamapurusah

yanantah-vidhilin-kartari-ekavacanam-madhyamapurusah

yanantah-vidhilin-kartari-ekavacanam-prathamapurusah

yanantah-vidhilin-kartari-dvivacanam-uttamapurusah

yanantah-vidhilin-kartari-dvivacanam-madhyamapurusah

yanantah-vidhilin-kartari-dvivacanam-prathamapurusah

yanantah-vidhilin-kartari-bahuvacanam-uttamapurusah

yvanantah-vidhilin-kartari-bahuvacanam-madhyamapurusah

yanantah-vidhilin-kartari-bahuvacanam-prathamapurusah
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bara bara X-o
bara bara X-e
bara bara X-em
bara bara X-o
bara bara X-em
bara bara X-a jae
bara bara X-a jde
bara bara X-a jae
bara bara X-a jae
bara bara X-a jae
bara bara X-a jdae
bara bara X-a jde
bara bara X-a jae
bara bara X-a jae
bara bara X-na
cahie

bara bara X-na
cahie

bara bara X-na
cahie

bara bara X-na
cahie

bara bara X-na
cahie

bara bara X-na
cahie

bara bara X-na
cahie

bara bara X-na
cahie

bara bara X-na

cahie



yanantah-vidhilin-karmani-ekavacanam-uttamapurusah

yanantah-vidhilin-karmani-ekavacanam-madhyamapurusah

yvanantah-vidhilin-karmani-ekavacanam-prathamapurusah

yvanantah-vidhilin-karmani-dvivacanam-uttamapurusah

yanantah-vidhilin-karmani-dvivacanam-madhyamapurusah

yvanantah-vidhilin-karmani-dvivacanam-prathamapurusah

yanantah-vidhilin-karmani-bahuvacanam-uttamapurusah

yvanantah-vidhilin-karmani-bahuvacanam-
madhyamapurusah

yanantah-vidhilin-karmani-bahuvacanam-prathamapurusah

yanantah-lan-kartari-ekavacanam-uttamapurusah
yanantah-lan-kartari-ekavacanam-madhyamapurusah
yanantah-lan-kartari-ekavacanam-prathamapurusah
yanantah-lan-kartari-dvivacanam-uttamapurusah
yanantah-lan-kartari-dvivacanam-madhyamapurusah
yanantah-lan-kartari-dvivacanam-prathamapurusah
yanantah-lan-kartari-bahuvacanam-uttamapurusah
yanantah-lan-kartari-bahuvacanam-madhyamapurusah
yanantah-lan-kartari-bahuvacanam-prathamapurusah

yanantah-lan-karmani-ekavacanam-uttamapurusah

yanantah-lan-karmani-ekavacanam-madhyamapurusah

yanantah-lan-karmani-ekavacanam-prathamapurusah
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bara bara X-a
janda cahie
bara bara X-a
jana cahie
bara bara X-a
jana cahie
bara bara X-a
jand cahie
bara bara X-a
jana cahie
bara bara X-a
jana cahie
bara bara X-a
jana cahie
bara bara X-a
jand cahie
bara bara X-a
jana cahie
bara bara X-a
bara bara X-e
bara bara X-a
bara bara X-e
bara bara X-e
bara bara X-a
bara bara X-e
bara bara X-e
bara bara X-e
bara bara X-a
gaya

bara bara X-a
gaya

bara bara X-a



yanantah-lan-karmani-dvivacanam-uttamapurusah

yanantah-lan-karmani-dvivacanam-madhyamapurusah

yanantah-lan-karmani-dvivacanam-prathamapurusah

yanantah-lan-karmani-bahuvacanam-uttamapurusah

yanantah-lan-karmani-bahuvacanam-madhyamapurusah

yanantah-lan-karmani-bahuvacanam-prathamapurusah

yanantah-lrt-kartari-ekavacanam-uttamapurusah
yanantah-lyt-kartari-ekavacanam-madhyamapurusah
yvanantah-lyt-kartari-ekavacanam-prathamapurusah
yanantah-lrt-kartari-dvivacanam-uttamapurusah
yanantah-lyt-kartari-dvivacanam-madhyamapurusah
yanantah-lyt-kartari-dvivacanam-prathamapurusah
yanantah-lyt-kartari-bahuvacanam-uttamapurusah
yanantah-lyt-kartari-bahuvacanam-madhyamapurusah
yanantah-lyt-kartari-bahuvacanam-prathamapurusah

yanantah-lyt-karmani-ekavacanam-uttamapurusah

yanantah-lyt-karmani-ekavacanam-madhyamapurusah

yanantah-lrt-karmani-ekavacanam-prathamapurusah

yanantah-lyt-karmani-dvivacanam-uttamapurusah

yanantah-lyt-karmani-dvivacanam-madhyamapurusah
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gaya

bara bara X-a
gaya

bara bara X-a
gaya

bara bara X-a
gaya

bara bara X-a
gaya

bara bara X-a
gaya

bara bara X-a
gaya

bara bara X-emga
bara bara X-oge
bara bara X-ega
bara bara X-emge
bara bara X-oge
bara bara X-ega
bara bara X-emge
bara bara X-oge
bara bara X-oge
bara bara X-a
jaega

bara bara X-a
jaega

bara bara X-a
jaega

bara bara X-a
jaega

bara bara X-a

jaega



yanantah-lrt-karmani-dvivacanam-prathamapurusah
yanantah-lyt-karmani-bahuvacanam-uttamapurusah
yanantah-lyt-karmani-bahuvacanam-madhyamapurusah
yanantah-lyt-karmani-bahuvacanam-prathamapurusah
yanantah-lit-kartari-ekavacanam-uttamapurusah
yanantah-lit-kartari-ekavacanam-madhyamapurusah
yanantah-lit-kartari-ekavacanam-prathamapurusah
yvanantah-lit-kartari-dvivacanam-uttamapurusah
yanantah-lit-kartari-dvivacanam-madhyamapurusah
yanantah-lit-kartari-dvivacanam-prathamapurusah
yanantah-lit-kartari-bahuvacanam-uttamapurusah
yanantah-lit-kartari-bahuvacanam-madhyamapurusah
yanantah-lit-kartari-bahuvacanam-prathamapurusah
yanantah-lun-kartari-ekavacanam-uttamapurusah
yanantah-lit-karmani-ekavacanam-uttamapurusah
yanantah-lit-karmani-ekavacanam-madhyamapurusah
yanantah-lit-karmani-ekavacanam-prathamapurusah
yanantah-lit-karmani-dvivacanam-uttamapurusah
yanantah-lit-karmani-dvivacanam-madhyamapurusah

yanantah-lit-karmani-dvivacanam-prathamapurusah

yanantah-lit-karmani-bahuvacanam-uttamapurusah
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bara bara X-a
jaega

bara bara X-a
jaega

bara bara X-a
jaega

bara bara X-a
jaega

bara bara X-a tha
bara bara X-e the
bara bara X-a tha
bara bara X-e the
bara bara X-e the
bara bara X-e the
bara bara X-e the
bara bara X-e the
bara bara X-e the
bara bara X-td tha
bara bara X-a
gaya tha

bara bara X-a
gaya the

bara bara X-a
gaya tha

bara bara X-a
gaya the

bara bara X-a
gayda the

bara bara X-a
gaya the

bara bara X-a

gaya the



yvanantah-lit-karmani-bahuvacanam-madhyamapurusah
yanantah-lit-karmani-bahuvacanam-prathamapurusah
yanantah-lun-kartari-ekavacanam-uttamapurusah
yanantah-lun-kartari-ekavacanam-madhyamapurusah
yanantah-lun-kartari-ekavacanam-prathamapurusah
yanantah-lun-kartari-dvivacanam-uttamapurusah
yanantah-lun-kartari-dvivacanam-madhyamapurusah
yanantah-lun-kartari-dvivacanam-prathamapurusah
yanantah-lun-kartari-bahuvacanam-uttamapurusah
yvanantah-lun-kartari-bahuvacanam-madhyamapurusah
yanantah-lun-kartari-bahuvacanam-prathamapurusah
yanantah-lun-karmani-ekavacanam-uttamapurusah
yanantah-lun-karmani-ekavacanam-madhyamapurusah
yanantah-lun-karmani-ekavacanam-prathamapurusah
yanantah-lun-karmani-dvivacanam-uttamapurusah
yanantah-lun-karmani-dvivacanam-madhyamapurusah
yanantah-lun-karmani-dvivacanam-prathamapurusah
yanantah-lun-karmani-bahuvacanam-uttamapurusah
yanantah-lun-karmani-bahuvacanam-madhyamapurusah
yvanantah-lun-karmani-bahuvacanam-prathamapurusah

yanantah-lyn-kartari-ekavacanam-uttamapurusah
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bara bara X-a
gaya the

bara bara X-a
gayda the

bara bara X-ta tha
bara bara X-te the
bara bara X-ta tha
bara bara X-te the
bara bara X-te the
bara bara X-te the
bara bara X-te the
bara bara X-te the
bara bara X-te the
bara bara X-a jata
tha

bara bara X-a jatd
the

bara bara X-a jata
tha

bara bara X-a jatda
the

bara bara X-a jatda
the

bara bara X-a jata
the

bara bara X-a jatda
the

bara bara X-a jata
the

bara bara X-a jatda
the

bara bara X-ta



yanantah-lyn-kartari-ekavacanam-madhyamapurusah
yvanantah-lyn-kartari-ekavacanam-prathamapurusah
yanantah-lyn-kartari-dvivacanam-uttamapurusah
yanantah-lyn-kartari-dvivacanam-madhyamapurusah
yanantah-lyn-kartari-dvivacanam-prathamapurusah
yanantah-lyn-kartari-bahuvacanam-uttamapurusah
yanantah-lyn-kartari-bahuvacanam-madhyamapurusah
yvanantah-lyn-kartari-bahuvacanam-prathamapurusah
yanantah-lyn-karmani-ekavacanam-uttamapurusah
yanantah-lyn-karmani-ekavacanam-madhyamapurusah
yanantah-lyn-karmani-ekavacanam-prathamapurusah
yanantah-lyn-karmani-dvivacanam-uttamapurusah
yanantah-lyn-karmani-dvivacanam-madhyamapurusah
yanantah-lyn-karmani-dvivacanam-prathamapurusah
yanantah-lyn-karmani-bahuvacanam-uttamapurusah
yanantah-lyn-karmani-bahuvacanam-madhyamapurusah
yanantah-lyn-karmani-bahuvacanam-prathamapurusah
yanantah-asirlin-kartari-ekavacanam-uttamapurusah
yanantah-asirlin-kartari-ekavacanam-madhyamapurusah
yanantah-asirlin-kartari-ekavacanam-prathamapurusah
yanantah-asirlin-kartari-dvivacanam-uttamapurusah
yanantah-asirlin-kartari-dvivacanam-madhyamapurusah
yanantah-asirlin-kartari-dvivacanam-prathamapurusah
yanantah-asirlin-kartari-bahuvacanam-uttamapurusah
yanantah-asirlin-kartari-bahuvacanam-madhyamapurusah
yanantah-asirlin-kartari-bahuvacanam-prathamapurusah
yanantah-asirlin-karmani-ekavacanam-uttamapurusah
yanantah-asirlin-karmani-ekavacanam-madhyamapurusah
yanantah-asirlin-karmani-ekavacanam-prathamapurusah
yanantah-astrlin-karmani-dvivacanam-uttamapurusah
yanantah-asirlin-karmani-dvivacanam-madhyamapurusah

yanantah-asirlin-karmani-dvivacanam-prathamapurusah
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bara bara X-te
bara bara X-ta
bara bara X-te
bara bara X-te
bara bara X-te
bara bara X-te
bara bara X-te
bara bara X-te
bara bara X-a jata
bara bara X-a jata
bara bara X-a jatda
bara bara X-a jatda
bara bara X-a jata
bara bara X-a jata
bara bara X-a jatda
bara bara X-a jatda
bara bara X-a jata
bara bara X-iin
bara bara X-o
bara bara X-e
bara bara X-em
bara bara X-o
bara bara X-e
bara bara X-em
bara bara X-o
bara bara X-em
bara bara X-a jae
bara bara X-a jae
bara bara X-a jae
bara bara X-a jae
bara bara X-a jae

bara bara X-a jae



yanantah-asirlin-karmani-bahuvacanam-uttamapurusah

yanantah-asirlin-karmani-bahuvacanam-madhyamapurusah

yanantah-asirlin-karmani-bahuvacanam-prathamapurusah

sannantah-lat-kartari-ekavacanam-uttamapurusah

sannantah-lat-kartari-ekavacanam-madhyamapurusah

sannantah-lat-kartari-ekavacanam-prathamapurusah

sannantah-lat-kartari-dvivacanam-uttamapurusah

sannantah-lat-kartari-dvivacanam-madhyamapurusah

sannantah-lat-kartari-dvivacanam-prathamapurusah

sannantah-lat-kartari-bahuvacanam-uttamapurusah

sannantah-lat-kartari-bahuvacanam-madhyamapurusah

sannantah-lat-kartari-bahuvacanam-prathamapurusah

sannantah-lat-karmani-ekavacanam-uttamapurusah

sannantah-lat-karmani-ekavacanam-madhyamapurusah

sannantah-lat-karmani-ekavacanam-prathamapurusah

sannantah-lat-karmani-dvivacanam-uttamapurusah

sannantah-lat-karmani-dvivacanam-madhyamapurusah

sannantah-lat-karmani-dvivacanam-prathamapurusah
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bara bara X-a jae
bara bara X-a jde
bara bara X-a jae
X-ne ki iccha
karata hii

X-ne ki iccha
karate ho

X-ne ki iccha
karatd hai

X-ne ki iccha
karate haim
X-ne ki iccha
karate ho

X-ne ki iccha
karate haim
X-ne ki iccha
karate haim
X-ne ki iccha
karate ho

X-ne ki iccha
karate haim
X-ne ki iccha ki
jati hai

X-ne ki iccha ki
jati hai

X-ne ki iccha ki
jati hai

X-ne ki iccha ki
jati hai

X-ne ki iccha ki
jati hai

X-ne ki iccha ki



sannantah-lat-karmani-bahuvacanam-uttamapurusah
sannantah-lat-karmani-bahuvacanam-madhyamapurusah
sannantah-lat-karmani-bahuvacanam-prathamapurusah
sannantah-lot-kartari-ekavacanam-uttamapurusah
sannantah-lot-kartari-ekavacanam-madhyamapurusah
sannantah-lot-kartari-ekavacanam-prathamapurusah
sannantah-lot-kartari-dvivacanam-uttamapurusah
sannantah-lot-kartari-dvivacanam-madhyamapurusah
sannantah-lot-kartari-dvivacanam-prathamapurusah

sannantah-lot-kartari-bahuvacanam-uttamapurusah

sannantah-lot-kartari-bahuvacanam-madhyamapurusah

sannantah-lot-kartari-bahuvacanam-prathamapurusah

sannantah-lot-karmani-ekavacanam-uttamapurusah

sannantah-lot-karmani-ekavacanam-madhyamapurusah

sannantah-lot-karmani-ekavacanam-prathamapurusah

sannantah-lot-karmani-dvivacanam-uttamapurusah

sannantah-lot-karmani-dvivacanam-madhyamapurusah

sannantah-lot-karmani-dvivacanam-prathamapurusah
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jati hai

X-ne ki iccha ki
jati hai

X-ne ki iccha ki
jati hai

X-ne ki iccha ki
jati hai

X-ne ki iccha
kariin

X-ne ki iccha karo
X-ne ki iccha kare
X-ne ki iccha
karem

X-ne ki iccha karo
X-ne ki iccha kare
X-ne ki iccha
karem

X-ne ki icchd karo
X-ne ki iccha
karem

X-ne ki iccha ki
jatt jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jatt jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jatt jae

X-ne ki iccha ki

jati jae



sannantah-lot-karmani-bahuvacanam-uttamapurusah

sannantah-lot-karmani-bahuvacanam-madhyamapurusah

sannantah-lot-karmani-bahuvacanam-prathamapurusah

sannantah-vidhilin-kartari-ekavacanam-uttamapurusah

sannantah-vidhilin-kartari-ekavacanam-madhyamapurusah

sannantah-vidhilin-kartari-ekavacanam-prathamapurusah

sannantah-vidhilin-kartari-dvivacanam-uttamapurusah

sannantah-vidhilin-kartari-dvivacanam-madhyamapurusah

sannantah-vidhilin-kartari-dvivacanam-prathamapurusah

sannantah-vidhilin-kartari-bahuvacanam-uttamapurusah

sannantah-vidhilin-kartari-bahuvacanam-madhyamapurusah

sannantah-vidhilin-kartari-bahuvacanam-prathamapurusah

sannantah-vidhilin-karmani-ekavacanam-uttamapurusah

sannantah-vidhilin-karmani-ekavacanam-madhyamapurusah

sannantah-vidhilin-karmani-ekavacanam-prathamapurusah

sannantah-vidhilin-karmani-dvivacanam-uttamapurusah
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X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha
karani cahie
X-ne ki iccha ki
jati rahanit cahie
X-ne ki iccha ki
jati rahant cahie
X-ne ki iccha ki
jati rahant cahie
X-ne ki iccha ki

jati rahant cahie



sannantah-vidhilin-karmani-dvivacanam-madhyamapurusah

sannantah-vidhilin-karmani-dvivacanam-prathamapurusah

sannantah-vidhilin-karmani-bahuvacanam-uttamapurusah

sannantah-vidhilin-karmani-bahuvacanam-

madhyamapurusah

sannantah-vidhilin-karmani-bahuvacanam-prathamapurusah

sannantah-lan-kartari-ekavacanam-uttamapurusah
sannantah-lan-kartari-ekavacanam-madhyamapurusah
sannantah-lan-kartari-ekavacanam-prathamapurusah
sannantah-lan-kartari-dvivacanam-uttamapurusah
sannantah-lan-kartari-dvivacanam-madhyamapurusah
sannantah-lan-kartari-dvivacanam-prathamapurusah
sannantah-lan-kartari-bahuvacanam-uttamapurusah
sannantah-lan-kartari-bahuvacanam-madhyamapurusah
sannantah-lan-kartari-bahuvacanam-prathamapurusah

sannantah-lan-karmani-ekavacanam-uttamapurusah

sannantah-lan-karmani-ekavacanam-madhyamapurusah

sannantah-lan-karmani-ekavacanam-prathamapurusah

sannantah-lan-karmani-dvivacanam-uttamapurusah

sannantah-lan-karmani-dvivacanam-madhyamapurusah

sannantah-lan-karmani-dvivacanam-prathamapurusah

sannantah-lan-karmani-bahuvacanam-uttamapurusah
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X-ne ki iccha ki
jati rahant cahie
X-ne ki iccha ki
jati rahant cahie
X-ne ki iccha ki
jati rahant cahie
X-ne ki iccha ki
jati rahanit cahie
X-ne ki iccha ki
jati rahant cahie
X-ne ki iccha ki
X-ne ki iccha kare
X-ne ki iccha ki
X-ne ki iccha kare
X-ne ki iccha kare
X-ne ki iccha ki
X-ne ki iccha kare
X-ne ki iccha kare
X-ne ki iccha kare
X-ne ki iccha ki
jati raht

X-ne ki iccha ki
jati raht

X-ne ki iccha ki
jati raht

X-ne ki iccha ki
jati raht

X-ne ki iccha ki
jati raht

X-ne ki iccha ki
jati raht

X-ne ki iccha kt



sannantah-lan-karmani-bahuvacanam-madhyamapurusah

sannantah-lan-karmani-bahuvacanam-prathamapurusah

sannantah-lrt-kartari-ekavacanam-uttamapurusah

sannantah-lrt-kartari-ekavacanam-madhyamapurusah

sannantah-lrt-kartari-ekavacanam-prathamapurusah

sannantah-lrt-kartari-dvivacanam-uttamapurusah

sannantah-lrt-kartari-dvivacanam-madhyamapurusah

sannantah-lrt-kartari-dvivacanam-prathamapurusah

sannantah-lrt-kartari-bahuvacanam-uttamapurusah

sannantah-lrt-kartari-bahuvacanam-madhyamapurusah

sannantah-lrt-kartari-bahuvacanam-prathamapurusah

sannantah-lrt-karmani-ekavacanam-uttamapurusah

sannantah-lrt-karmani-ekavacanam-madhyamapurusah

sannantah-lrt-karmani-ekavacanam-prathamapurusah

sannantah-lrt-karmani-dvivacanam-uttamapurusah

sannantah-lyt-karmani-dvivacanam-madhyamapurusah
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jati raht

X-ne ki iccha ki
jati raht

X-ne ki iccha ki
jati raht

X-ne ki iccha
kariigd

X-ne ki iccha
karoge

X-ne ki iccha
karega

X-ne ki iccha
karemge

X-ne ki iccha
karoge

X-ne ki iccha
karega

X-ne ki iccha
karemge

X-ne ki iccha
karoge

X-ne ki iccha
karoge

X-ne ki iccha
karati rahi jaegt
X-ne ki iccha
karati rahi jaegt
X-ne ki iccha
karati rahi jaegt
X-ne ki iccha
karati rahi jaegt

X-ne ki iccha



sannantah-lrt-karmani-dvivacanam-prathamapurusah

sannantah-lrt-karmani-bahuvacanam-uttamapurusah

sannantah-lrt-karmani-bahuvacanam-madhyamapurusah

sannantah-lrt-karmani-bahuvacanam-prathamapurusah

sannantah-lit-kartari-ekavacanam-uttamapurusah

sannantah-lit-kartari-ekavacanam-madhyamapurusah

sannantah-lit-kartari-ekavacanam-prathamapurusah

sannantah-lit-kartari-dvivacanam-uttamapurusah

sannantah-lit-kartari-dvivacanam-madhyamapurusah

sannantah-lit-kartari-dvivacanam-prathamapurusah

sannantah-lit-kartari-bahuvacanam-uttamapurusah

sannantah-lit-kartari-bahuvacanam-madhyamapurusah

sannantah-lit-kartari-bahuvacanam-prathamapurusah

sannantah-lit-karmani-ekavacanam-uttamapurusah

sannantah-lit-karmani-ekavacanam-madhyamapurusah

sannantah-lit-karmani-ekavacanam-prathamapurusah
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karati rahi jaegt
X-ne ki iccha
karati rahi jaegt
X-ne ki iccha
karati rahi jaegt
X-ne ki iccha ki
jati jaega

X-ne ki iccha
karati rahi jaegt
X-ne ki iccha ki
thi

X-ne ki iccha kie
the

X-ne ki iccha ki
thi

X-ne ki iccha kie
the

X-ne ki iccha kie
the

X-ne ki iccha kie
the

X-ne ki iccha kie
the

X-ne ki iccha kie
the

X-ne ki iccha kie
the

X-ne ki iccha ki
jati rahi tht
X-ne ki iccha ki
jati rahi the
X-ne ki iccha ki



sannantah-lit-karmani-dvivacanam-uttamapurusah

sannantah-lit-karmani-dvivacanam-madhyamapurusah

sannantah-lit-karmani-dvivacanam-prathamapurusah

sannantah-lit-karmani-bahuvacanam-uttamapurusah

sannantah-lit-karmani-bahuvacanam-madhyamapurusah

sannantah-lit-karmani-bahuvacanam-prathamapurusah

sannantah-lun-kartari-ekavacanam-uttamapurusah

sannantah-lun-kartari-ekavacanam-madhyamapurusah

sannantah-lun-kartari-ekavacanam-prathamapurusah

sannantah-lun-kartari-dvivacanam-uttamapurusah

sannantah-lun-kartari-dvivacanam-madhyamapurusah

sannantah-lun-kartari-dvivacanam-prathamapurusah

sannantah-lun-kartari-bahuvacanam-uttamapurusah

sannantah-lun-kartari-bahuvacanam-madhyamapurusah

sannantah-lun-kartari-bahuvacanam-prathamapurusah

sannantah-lun-karmani-ekavacanam-uttamapurusah
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jati rahi tht
X-ne ki iccha ki
jati rahi the
X-ne ki iccha ki
jatt rahi the
X-ne ki iccha ki
jatt rahi the
X-ne ki iccha ki
jati rahi the
X-ne ki iccha ki
jatt rahi the
X-ne ki iccha ki
jati rahi the
X-ne ki iccha
karata tha

X-ne ki iccha
karate the

X-ne ki iccha
karata tha

X-ne ki iccha
karate the

X-ne ki iccha
karate the

X-ne ki iccha
karate the

X-ne ki iccha
karate the

X-ne ki iccha
karate the

X-ne ki iccha
karate the

X-ne ki iccha ki



jart thi

sannantah-lun-karmani-ekavacanam-madhyamapurusah - X-ne ki iccha kr
jati tht
sannantah-lun-karmani-ekavacanam-prathamapurusah ;- X-ne ki iccha ki
jati tht
sannantah-lun-karmani-dvivacanam-uttamapurusah ;- X-ne ki iccha ki
jati tht
sannantah-lun-karmani-dvivacanam-madhyamapurusah - X-ne ki iccha kr
jati tht
sannantah-lun-karmani-dvivacanam-prathamapurusah ;- X-ne ki iccha ki
jati tht
sannantah-lun-karmani-bahuvacanam-uttamapurusah - X-ne ki iccha kr
jati tht
sannantah-lun-karmani-bahuvacanam-madhyamapurusah ;- X-ne ki iccha ki
jati tht
sannantah-lun-karmani-bahuvacanam-prathamapurusah - X-ne ki iccha kr
jati tht
sannantah-lyn-kartari-ekavacanam-uttamapurusah ;- X-ne ki iccha
karata
sannantah-lyn-kartari-ekavacanam-madhyamapurusah - X-ne ki iccha
karate
sannantah-lyn-kartari-ekavacanam-prathamapurusah - X-ne ki iccha
karata
sannantah-lyn-kartari-dvivacanam-uttamapurusah ;- X-ne ki iccha
karate
sannantah-lyn-kartari-dvivacanam-madhyamapurusah - X-ne ki iccha
karate
sannantah-lyn-kartari-dvivacanam-prathamapurusah ;- X-ne ki iccha
karate
sannantah-lyn-kartari-bahuvacanam-uttamapurusah - X-ne ki iccha
karate
sannantah-lyn-kartari-bahuvacanam-madhyamapurusah ;- X-ne ki iccha

154



sannantah-lyn-kartari-bahuvacanam-prathamapurusah

sannantah-lyn-karmani-ekavacanam-uttamapurusah

sannantah-lrn-karmani-ekavacanam-madhyamapurusah

sannantah-lyn-karmani-ekavacanam-prathamapurusah

sannantah-lyn-karmani-dvivacanam-uttamapurusah

sannantah-lyn-karmani-dvivacanam-madhyamapurusah

sannantah-lyn-karmani-dvivacanam-prathamapurusah

sannantah-lyn-karmani-bahuvacanam-uttamapurusah

sannantah-lyn-karmani-bahuvacanam-madhyamapurusah

sannantah-lyn-karmani-bahuvacanam-prathamapurusah

sannantah-asirlin-kartari-ekavacanam-uttamapurusah

sannantah-asirlin-kartari-ekavacanam-madhyamapurusah

sannantah-asirlin-kartari-ekavacanam-prathamapurusah

sannantah-asirlin-kartari-dvivacanam-uttamapurusah

sannantah-asirlin-kartari-dvivacanam-madhyamapurusah

sannantah-asirlin-kartari-dvivacanam-prathamapurusah

sannantah-asirlin-kartari-bahuvacanam-uttamapurusah

sannantah-asirlin-kartari-bahuvacanam-madhyamapurusah

sannantah-asirlin-kartari-bahuvacanam-prathamapurusah
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karate

X-ne ki iccha
karate

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha ki
jati

X-ne ki iccha kari
X-ne ki iccha karo
X-ne ki iccha kare
X-ne ki iccha
karem

X-ne ki iccha karo
X-ne ki iccha kare
X-ne ki iccha
karem

X-ne ki iccha karo

X-ne ki iccha



sannantah-asirlin-karmani-ekavacanam-uttamapurusah

sannantah-asirlin-karmani-ekavacanam-madhyamapurusah

sannantah-asirlin-karmani-ekavacanam-prathamapurusah

sannantah-asirlin-karmani-dvivacanam-uttamapurusah

sannantah-asirlin-karmani-dvivacanam-madhyamapurusah

sannantah-asirlin-karmani-dvivacanam-prathamapurusah

sannantah-asirlin-karmani-bahuvacanam-uttamapurusah

sannantah-asirlin-karmani-bahuvacanam-
madhyamapurusah

sannantah-asirlin-karmani-bahuvacanam-prathamapurusah

nijantah-lat-kartari-ekavacanam-uttamapurusah
nijantah-lat-kartari-ekavacanam-madhyamapurusah
nijantah-lat-kartari-ekavacanam-prathamapurusah
nijantah-lat-kartari-dvivacanam-uttamapurusah
nijantah-lat-kartari-dvivacanam-madhyamapurusah
nijantah-lat-kartari-dvivacanam-prathamapurusah
nijantah-lat-kartari-bahuvacanam-uttamapurusah
nijantah-lat-kartari-bahuvacanam-madhyamapurusah
nijantah-lat-kartari-bahuvacanam-prathamapurusah
nijantah-lat-karmani-ekavacanam-uttamapurusah
nijantah-lat-karmani-ekavacanam-madhyamapurusah
nijantah-lat-karmani-ekavacanam-prathamapurusah

nijantah-lat-karmani-dvivacanam-uttamapurusah
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karem

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-ne ki iccha ki
jati jae

X-atd hii

X-date ho

X-ata hai

X-ate haim
X-date ho

X-ate haim
X-ate haim
X-date ho

X-ate haim
X-ayda jata hai
X-ayd jata hai
X-aya jata hai

X-aya jata hai



nijantah-lat-karmani-dvivacanam-madhyamapurusah
nijantah-lat-karmani-dvivacanam-prathamapurusah
nijantah-lat-karmani-bahuvacanam-uttamapurusah
nijantah-lat-karmani-bahuvacanam-madhyamapurusah
nijantah-lat-karmani-bahuvacanam-prathamapurusah
nijantah-lot-kartari-ekavacanam-uttamapurusah
nijantah-lot-kartari-ekavacanam-madhyamapurusah
nijantah-lot-kartari-ekavacanam-prathamapurusah
nijantah-lot-kartari-dvivacanam-uttamapurusah
nijantah-lot-kartari-dvivacanam-madhyamapurusah
nijantah-lot-kartari-dvivacanam-prathamapurusah
nijantah-lot-kartari-bahuvacanam-uttamapurusah
nijantah-lot-kartari-bahuvacanam-madhyamapurusah
nijantah-lot-kartari-bahuvacanam-prathamapurusah
nijantah-lot-karmani-ekavacanam-uttamapurusah
nijantah-lot-karmani-ekavacanam-madhyamapurusah
nijantah-lot-karmani-ekavacanam-prathamapurusah
nijantah-lot-karmani-dvivacanam-uttamapurusah
nijantah-lot-karmani-dvivacanam-madhyamapurusah
nijantah-lot-karmani-dvivacanam-prathamapurusah
nijantah-lot-karmani-bahuvacanam-uttamapurusah
nijantah-lot-karmani-bahuvacanam-madhyamapurusah
nijantah-lot-karmani-bahuvacanam-prathamapurusah
nijantah-vidhilin-kartari-ekavacanam-uttamapurusah
nijantah-vidhilin-kartari-ekavacanam-madhyamapurusah
nijantah-vidhilin-kartari-ekavacanam-prathamapurusah
nijantah-vidhilin-kartari-dvivacanam-uttamapurusah
nijantah-vidhilin-kartari-dvivacanam-madhyamapurusah
nijantah-vidhilin-kartari-dvivacanam-prathamapurusah

nijantah-vidhilin-kartari-bahuvacanam-uttamapurusah

nijantah-vidhilin-kartari-bahuvacanam-madhyamapurusah

nijantah-vidhilin-kartari-bahuvacanam-prathamapurusah
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X-aya jata hai
X-ayd jata hai
X-aya jata hai
X-aya jata hai
X-aya jata hai
X-ai
X-do
X-ae

X-aaim
X-ao
X-daim
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-ana cahie
X-ana cahie
X-ana cahie
X-ana cahie
X-ana cahie
X-ana cahie
X-ana cahie
X-ana cahie

X-ana cahie



nijantah-vidhilin-karmani-ekavacanam-uttamapurusah

nijantah-vidhilin-karmani-ekavacanam-madhyamapurusah

nijantah-vidhilin-karmani-ekavacanam-prathamapurusah

nijantah-vidhilin-karmani-dvivacanam-uttamapurusah

nijantah-vidhilin-karmani-dvivacanam-madhyamapurusah

nijantah-vidhilin-karmani-dvivacanam-prathamapurusah

nijantah-vidhilin-karmani-bahuvacanam-uttamapurusah

nijantah-vidhilin-karmani-bahuvacanam-madhyamapurusah

nijantah-vidhilin-karmani-bahuvacanam-prathamapurusah

nijantah-lan-kartari-ekavacanam-uttamapurusah
nijantah-lan-kartari-ekavacanam-madhyamapurusah
nijantah-lan-kartari-ekavacanam-prathamapurusah
nijantah-lan-kartari-dvivacanam-uttamapurusah
nijantah-lan-kartari-dvivacanam-madhyamapurusah
nijantah-lan-kartari-dvivacanam-prathamapurusah
nijantah-lan-kartari-bahuvacanam-uttamapurusah
nijantah-lan-kartari-bahuvacanam-madhyamapurusah
nijantah-lan-kartari-bahuvacanam-prathamapurusah
nijantah-lan-karmani-ekavacanam-uttamapurusah
nijantah-lan-karmani-ekavacanam-madhyamapurusah
nijantah-lan-karmani-ekavacanam-prathamapurusah
nijantah-lan-karmani-dvivacanam-uttamapurusah
nijantah-lan-karmani-dvivacanam-madhyamapurusah
nijantah-lan-karmani-dvivacanam-prathamapurusah
nijantah-lan-karmani-bahuvacanam-uttamapurusah
nijantah-lan-karmani-bahuvacanam-madhyamapurusah
nijantah-lan-karmani-bahuvacanam-prathamapurusah
nijantah-Ilrt-kartari-ekavacanam-uttamapurusah
nijantah-lyt-kartari-ekavacanam-madhyamapurusah
nijantah-lrt-kartari-ekavacanam-prathamapurusah
nijantah-lrt-kartari-dvivacanam-uttamapurusah

nijantah-Ilrt-kartari-dvivacanam-madhyamapurusah
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X-aya jand cahie
X-aya jana cahie
X-ayd jand cahie
X-ayda jand cahie
X-aya jand cahie
X-ayda jand cahie
X-aya jana cahie
X-aya jana cahie
X-ayda jand cahie
X-aya

X-ae

X-aya

X-ae

X-ae

X-aya

X-ae

X-ae

X-ae

X-aya gaya
X-aya gaya
X-aya gaya
X-aya gaya
X-aya gaya
X-aya gaya
X-aya gaya
X-aya gaya
X-aya gaya
X-aiiga

X-doge

X-dega
X-demge

X-doge



nijantah-lrt-kartari-dvivacanam-prathamapurusah
nijantah-lyt-kartari-bahuvacanam-uttamapurusah
nijantah-Ilrt-kartari-bahuvacanam-madhyamapurusah
nijantah-lrt-kartari-bahuvacanam-prathamapurusah
nijantah-lrt-karmani-ekavacanam-uttamapurusah
nijantah-lrt-karmani-ekavacanam-madhyamapurusah
nijantah-lrt-karmani-ekavacanam-prathamapurusah
nijantah-lrt-karmani-dvivacanam-uttamapurusah
nijantah-lrt-karmani-dvivacanam-madhyamapurusah
nijantah-lrt-karmani-dvivacanam-prathamapurusah
nijantah-lrt-karmani-bahuvacanam-uttamapurusah
nijantah-lrt-karmani-bahuvacanam-madhyamapurusah
nijantah-lrt-karmani-bahuvacanam-prathamapurusah
nijantah-lit-kartari-ekavacanam-uttamapurusah
nijantah-lit-kartari-ekavacanam-madhyamapurusah
nijantah-lit-kartari-ekavacanam-prathamapurusah
nijantah-lit-kartari-dvivacanam-uttamapurusah
nijantah-lit-kartari-dvivacanam-madhyamapurusah
nijantah-lit-kartari-dvivacanam-prathamapurusah
nijantah-lit-kartari-bahuvacanam-uttamapurusah
nijantah-lit-kartari-bahuvacanam-madhyamapurusah
nijantah-lit-kartari-bahuvacanam-prathamapurusah
nijantah-lit-karmani-ekavacanam-uttamapurusah
nijantah-lit-karmani-ekavacanam-madhyamapurusah
nijantah-lit-karmani-ekavacanam-prathamapurusah
nijantah-lit-karmani-dvivacanam-uttamapurusah
nijantah-lit-karmani-dvivacanam-madhyamapurusah
nijantah-lit-karmani-dvivacanam-prathamapurusah
nijantah-lit-karmani-bahuvacanam-uttamapurusah
nijantah-lit-karmani-bahuvacanam-madhyamapurusah
nijantah-lit-karmani-bahuvacanam-prathamapurusah

nijantah-lun-kartari-ekavacanam-uttamapurusah
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X-dega
X-demge
X-doge
X-doge

X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya jaega
X-aya tha
X-aye the
X-aya tha
X-aye the
X-aye the
X-aye the
X-aye the
X-aye the
X-aye the
X-aya gaya tha
X-aya gaya the
X-ayd gaya tha
X-aya gaya tha
X-aya gaya tha
X-aya gaya tha
X-ayd gaya tha
X-aya gaya tha
X-aya gaya tha
X-ata tha



nijantah-lun-kartari-ekavacanam-madhyamapurusah
nijantah-lun-kartari-ekavacanam-prathamapurusah
nijantah-lun-kartari-dvivacanam-uttamapurusah
nijantah-lun-kartari-dvivacanam-madhyamapurusah
nijantah-lun-kartari-dvivacanam-prathamapurusah
nijantah-lun-kartari-bahuvacanam-uttamapurusah
nijantah-lun-kartari-bahuvacanam-madhyamapurusah
nijantah-lun-kartari-bahuvacanam-prathamapurusah
nijantah-lun-karmani-ekavacanam-uttamapurusah
nijantah-lun-karmani-ekavacanam-madhyamapurusah
nijantah-lun-karmani-ekavacanam-prathamapurusah
nijantah-lun-karmani-dvivacanam-uttamapurusah
nijantah-lun-karmani-dvivacanam-madhyamapurusah
nijantah-lun-karmani-dvivacanam-prathamapurusah
nijantah-lun-karmani-bahuvacanam-uttamapurusah
nijantah-lun-karmani-bahuvacanam-madhyamapurusah
nijantah-lun-karmani-bahuvacanam-prathamapurusah
nijantah-lyn-kartari-ekavacanam-uttamapurusah
nijantah-lyn-kartari-ekavacanam-madhyamapurusah
nijantah-lyn-kartari-ekavacanam-prathamapurusah
nijantah-lyn-kartari-dvivacanam-uttamapurusah
nijantah-lrn-kartari-dvivacanam-madhyamapurusah
nijantah-lrn-kartari-dvivacanam-prathamapurusah
nijantah-lrn-kartari-bahuvacanam-uttamapurusah
nijantah-lrn-kartari-bahuvacanam-madhyamapurusah
nijantah-lrn-kartari-bahuvacanam-prathamapurusah
nijantah-lrn-karmani-ekavacanam-uttamapurusah
nijantah-lyn-karmani-ekavacanam-madhyamapurusah
nijantah-lrn-karmani-ekavacanam-prathamapurusah
nijantah-lyn-karmani-dvivacanam-uttamapurusah
nijantah-lrn-karmani-dvivacanam-madhyamapurusah

nijantah-lyn-karmani-dvivacanam-prathamapurusah
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X-ate the
X-atd tha
X-ate the
X-ate the
X-ate the
X-ate the
X-ate the
X-ate the
X-aya jata tha
X-aya jata the
X-aya jata tha
X-aya jata tha
X-aya jata tha
X-aya jata tha
X-aya jata tha
X-aya jata tha
X-aya jata tha
X-ata

X-ate

X-ata

X-ate

X-ate

X-ate

X-ate

X-ate

X-ate

X-aya jata
X-aya jata
X-aya jata
X-aya jata
X-aya jata

X-aya jata



nijantah-lyn-karmani-bahuvacanam-uttamapurusah
nijantah-lyn-karmani-bahuvacanam-madhyamapurusah
nijantah-lyn-karmani-bahuvacanam-prathamapurusah
nijantah-asirlin-kartari-ekavacanam-uttamapurusah
nijantah-asirlin-kartari-ekavacanam-madhyamapurusah
nijantah-asirlin-kartari-ekavacanam-prathamapurusah
nijantah-asirlin-kartari-dvivacanam-uttamapurusah
nijantah-asirlin-kartari-dvivacanam-madhyamapurusah
nijantah-asirlin-kartari-dvivacanam-prathamapurusah
nijantah-asirlin-kartari-bahuvacanam-uttamapurusah
nijantah-asirlin-kartari-bahuvacanam-madhyamapurusah
nijantah-asirlin-kartari-bahuvacanam-prathamapurusah
nijantah-asirlin-karmani-ekavacanam-uttamapurusah
nijantah-asirlin-karmani-ekavacanam-madhyamapurusah
nijantah-asirlin-karmani-ekavacanam-prathamapurusah
nijantah-asirlin-karmani-dvivacanam-uttamapurusah
nijantah-asirlin-karmani-dvivacanam-madhyamapurusah
nijantah-asirlin-karmani-dvivacanam-prathamapurusah
nijantah-asirlin-karmani-bahuvacanam-uttamapurusah
nijantah-asirlin-karmani-bahuvacanam-madhyamapurusah
nijantah-asirlin-karmani-bahuvacanam-prathamapurusah
nijantah-lut-kartari-ekavacanam-uttamapurusah
nijantah-lut-kartari-ekavacanam-madhyamapurusah
nijantah-lut-kartari-ekavacanam-prathamapurusah
nijantah-lut-kartari-dvivacanam-uttamapurusah
nijantah-lut-kartari-dvivacanam-madhyamapurusah
nijantah-lut-kartari-dvivacanam-prathamapurusah
nijantah-lut-kartari-bahuvacanam-uttamapurusah
nijantah-lut-kartari-bahuvacanam-madhyamapurusah
nijantah-lut-kartari-bahuvacanam-prathamapurusah
nijantah-lut-karmani-ekavacanam-uttamapurusah

nijantah-lut-karmani-ekavacanam-madhyamapurusah

161

X-aaim
X-ao
X-aaim
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aya jae
X-aiiga
X-doge
X-dega
X-daimge
X-doge
X-dega
X-dega
X-doge
X-doge
X-aya jaega
X-aya jaega



nijantah-lut-karmani-ekavacanam-prathamapurusah X-ayd jaega
nijantah-lut-karmani-dvivacanam-uttamapurusah X-ayd jaega
nijantah-lut-karmani-dvivacanam-madhyamapurusah X-aya jaega
nijantah-lut-karmani-dvivacanam-prathamapurusah X-aya jaega
nijantah-lut-karmani-bahuvacanam-uttamapurusah X-ayd jaega
nijantah-lut-karmani-bahuvacanam-madhyamapurusah X-aya jaega
nijantah-lut-karmani-bahuvacanam-prathamapurusah X-ayd jaega
yanantah-lut-kartari-ekavacanam-uttamapurusah - bara bara X-uga
yanantah-lut-kartari-ekavacanam-madhyamapurusah ;- bara bara X-oge
yanantah-lut-kartari-ekavacanam-prathamapurusah ;- bara bara X-ega
yanantah-lut-kartari-dvivacanam-uttamapurusah - bara bara X-
aimge
yanantah-lut-kartari-dvivacanam-madhyamapurusah ;- bara bara X-oge
yanantah-lut-kartari-dvivacanam-prathamapurusah ;- bara bara X-ega
yanantah-lut-kartari-bahuvacanam-uttamapurusah - bara bara X-ega
yanantah-lut-kartari-bahuvacanam-madhyamapurusah ;- bara bara X-oge
yanantah-lut-kartari-bahuvacanam-prathamapurusah ;- bara bara X-oge

yanantah-lut-karmani-ekavacanam-uttamapurusah

yanantah-lut-karmani-ekavacanam-madhyamapurusah

yanantah-lut-karmani-ekavacanam-prathamapurusah

yanantah-lut-karmani-dvivacanam-uttamapurusah

yanantah-lut-karmani-dvivacanam-madhyamapurusah

yanantah-lut-karmani-dvivacanam-prathamapurusah

yanantah-lut-karmani-bahuvacanam-uttamapurusah

yanantah-lut-karmani-bahuvacanam-madhyamapurusah
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bara bara X-a
jaega
bara bara X-a
jaega
bara bara X-a
jaega
bara bara X-a
jaega
bara bara X-a
jaega
bara bara X-a
jaega
bara bara X-a
jaega

bara bara X-a



jaega

yanantah-lut-karmani-bahuvacanam-prathamapurusah ;- bara bara X-a
jaega
sannantah-lut-kartari-ekavacanam-uttamapurusah ;- X-ne ki iccha
kariigd
sannantah-lut-kartari-ekavacanam-madhyamapurusah ;- X-ne ki iccha
karoge
sannantah-lut-kartari-ekavacanam-prathamapurusah - X-ne ki iccha
karega
sannantah-lut-kartari-dvivacanam-uttamapurusah ;- X-ne ki iccha
karemge
sannantah-lut-kartari-dvivacanam-madhyamapurusah - X-ne ki iccha
karoge
sannantah-lut-kartari-dvivacanam-prathamapurusah ;- X-ne ki iccha
karega
sannantah-lut-kartari-bahuvacanam-uttamapurusah - X-ne ki iccha
karemge
sannantah-lut-kartari-bahuvacanam-madhyamapurusah ;- X-ne ki iccha
karoge
sannantah-lut-kartari-bahuvacanam-prathamapurusah - X-ne ki iccha
karoge
sannantah-lut-karmani-ekavacanam-uttamapurusah - X-ne ki iccha

karati rahi jaegt
sannantah-lut-karmani-ekavacanam-madhyamapurusah ;- X-ne ki iccha
karati rahi jaegt
sannantah-lut-karmani-ekavacanam-prathamapurusah - X-ne ki iccha
karati rahi jaegt
sannantah-lut-karmani-dvivacanam-uttamapurusah ;- X-ne ki iccha
karati rahi jaegt
sannantah-lut-karmani-dvivacanam-madhyamapurusah - X-ne ki iccha
karati rahi jaegt

sannantah-lut-karmani-dvivacanam-prathamapurusah ;- X-ne ki iccha
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sannantah-lut-karmani-bahuvacanam-uttamapurusah

sannantah-lut-karmani-bahuvacanam-madhyamapurusah

sannantah-lut-karmani-bahuvacanam-prathamapurusah

5.2.2 For krdanta forms:

karati rahi jaegt
X-ne ki iccha
karati rahi jaegt
X-ne ki iccha ki
jati jaega

X-ne ki iccha

karati rahi jaegt

The kridant forms which are behaving as indeclinable are also used as verbs

unlernatively to express the meanings expressed by the tifianta. In JNU’s kridanta

Analyzer, we get the kridant analysis for which Hindi counterparts are being provided

as follows:

tavyat - X-nd cahie
tavya - X-nd cahie
kta - X-d gaya

lyap - X-kara

yat - X-ne yogya hai
nyat - X-ne yogya hai

satr - X-ta hua
sadhyain - X-ne ke lie
sadhyai - X-ne ke lie

namul - X-ne ke lie
ktavatu- - X-a gaya
ktva - X-kara
aniyar -X-nd cahie
tumun - X-ne ke lie
atrn - X-ta hua

athuc - X-ta hua

The above disucussed rule will be applied in the programming of the system. These

are general rules. Depending on particular Hindi verb form, some special rules may be

added in the programming to handle the bug.



CHAPTER 6

SANSKRIT-HINDI VERB MAPPING TOOL AND
EVALUATION

6.1 Introduction

This chapter is describing the Sanskrit-Hindi verb mapping tool and its evaluation.
The tool is rule based. The database has the files which provide root and
morphological information of the verb forms. Based on that information, Hindi
counterparts are being provided to produce output. The Database structure,
Programming Aspect, User Interface and output Analysis are discussed in this

chapter.
6.2 Database structure

Database has 133000 verbs and their morphological analysis. It contains following

tables:

Dhaturoop: This table has verbs with their morphological analysis. This needs to be
provided for any rule based translation system. In inflectional language like Sanskrit,
although, the suffix is indicates the lakara etc., the machine will fail in indentifying
those verb forms where suffixes look similar. For example, /it forms of 1° person
singular number, o person plural number and 3 person singular number in
parasmaipada have similar verb forms and 1* person singular number and 3 person
singular number in atmanepada have similar verb forms. In lan, lun and Irn where ‘a’
is added in the beginning of the roots, the base/root cannot be easily identified by the
machine. For example- in ‘sevadhvam’, ‘asevadhvam’, ‘sevedhvam’, ‘sevisidhvam’,
‘asevisyadhvam’ and ‘asevidhvam’, if machine will try to identify the root and suffix
(or base and suffix), machine will break it into two parts and mark dhvam as suffix
and rest (seva, aseva, seve, sevisi, asevisya) as root (or base). Here, although the root
is ‘sev’ only, the base-forms are being modified because of dgamas/vikaranas.
Because of this, machine will not be able to capture the meaning of ‘sev’

automatically. So, the verb-forms need to be manually stored with their
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morphological information. The morphological information contains the information
about root, lakara, purusa, vacana, kartari-karmani, primary-derived (i.e.
prathamika, nijanta, sananta, yananta). The information has been stored with key-

values, so that machine can process it easily.

RootMeaning: The verbforms which are stored in the database are stored with their
roots as well. So this file contains the Hindi meaning of the Sanskrit roots which is

being used for producing Hindi output.

Lakara: This table contains numeral value assigned to each lakara to make

processing easy. For example, &€ (lat) is given numeral value 1. faI (lir) is given

numeral value 2 and so on.

Purusha: This table contains numeral value assigned to each purusa. For example,
prathama purusa is given the numeral value 1, madhyama purusa is given numeral

value 2, and uttama purusa is given numeral value 3.

Vacana: This table contains numeral value assigned to each vacana. For example,
ekavacana is assigned numeral value 1, dvivacana has numeral value 2 and

bahuvacana has numeral value 3.

KartariKarmani : For kartari and karmani as well, the numeral value 1 and 2 has
been used in the dhatiiroop file. So this file has numeral value 1 for kartari and

numeral value 2 for karmani.

PrimaryDerived: In this table, numeral values have been assigned to the verb

categories prathamika, nijanta, yananta and sananta.

KridantRoop: In this table, kridanta forms are stored with their root and suffix
information. The suffixes have also numeral values which are separately stored in a

file named ‘KritSuffix’.

TinantaTranslation: When the preprocessing of given verb is finished, and if the
verb is tinanta, the TinantaTranslation file provides the information about Hindi
counterparts of Sanskrit verbal suffixes. The numeral values stored against lakara etc.
create unique key combination which takes particular Hindi counterpart (in masculine

form) which gets attached with root meaning.
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KridantaTranslation: After pre-processing, if the verb is not tinanta, the processor
will search for krdanta and and KridantaTranslation file provides the Hindi

counterparts of Sanskrit krz-suffixes.
6.3 Programming Aspect:

The programming has been done in Java. The flowchart, brief codes, system

description, user interface and tool evaluation has been discussed below.

6.3.1 Flowchart:

Verb Input

v

Preprocessor / servlet

A

Tinanta-krdanta identification

krdanta
/ ,

krdantaRoop file

Tinanta

Dhaturoop file

/ Root and KrtSuffix

Root and morph Identification

identification / \

krdantaTranslation

RootMeaning

RootMeaning \

TinantaTranslation
/ krdanta Output
Tinanta Output \
\ Final output on JSP page

Figure 6.1: The flowchart of Sanskrit-Hindi Verb Mapping tool
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The flowchart of the system is showing step by step process of Verb Mapping for
Sanskrit-Hindi Translator.

6.3.2 System Description

The Sanskrit-Hindi Verb Mapping tool is available on the website

http://sanskrit.jnu.ac.in/Sahit . When the verb is given as an input, preprocessing gets

started. Here Sahit processor (servelet) processes the input to identify the verb as
tinanta or krdanta. If the verb input is identified as tirianta, it connects to the
Dhaturoop file for the verb morphology which provides the information regarding
tinanta forms. If the verb input is krdanta, it gets morph information from
Kridantaroop file. Once the morphological information is retrieved, the tool gets
Hindi meaning of Sanskrit root. Form TinantaTranslation file, it gets the Hindi
counterpart of Sanskrit tinanta suffix to provide Hindi verb output on JSP page. From
“KridantaTranslation” file, it gets the Hindi counterpart of krdanta suffix to provide
krdanta’s output in Hindi. After combining the suffix counterpart of Hindi, it displays
the output on the JSP page.

6.3.3 Samples of source code:

Programming has been done in Java. Here is described the code of different major

classes and functions of the system.
6.3.3.1 Code for Servlet Controller: It controls the input and output.
public class sahitProcess extends HttpServlet {
private static final long serial VersionUID = 1L;
public sahitProcess() {
super();

// TODO Auto-generated constructor stub

protected void doPost(HttpServletRequest request, HttpServletResponse

response) throws ServletException, IOException {

168



}

6.3.3.2 Method for retrieving data: It retrieves data from database and generating

output:
public abstract class DaoFactory

{

public abstract void connectionClose();

public abstract Dhaturoop data(String verb);
public abstract RootMeaning RootMeaningData(String root);

public abstract Tigant Tigantdata(String tigant);

public  abstract  String  compundingRootandMeaning(String

root,String meaning,String matra,String matra_word);
public abstract Kridant kridata(String verb);

public abstract KridantTranslation Kridantdata(String krisuffix);

6.3.3.3 Code for database connection:

public class DbConnection

{

static Connection conn = null;
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public static Connection getSqlConnection()

{

try

System.out.println("Connection Start");

if(conn == null){

Class.forName("com.microsoft.sqlserver.jdbc.SQLServerDriver");
System.out.println("Connection Start 2");

conn

System.out.println("Connection Ok");

}

}

catch(Exception e)

{

e.printStackTrace();

return conn;
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6.3.3.4 Code for compounding the Hindi root/base and suffix: This is being used

to generate the Hindi output.
String data ="";
try {
System.out.println(root+" : "+meaning+" : "+matra+" : "+matra_word);
String newroot = root+matra;
String newmeaning = meaning.replace(matra_word.trim(), "").trim();

data = newroot.trim()+""+newmeaning.trim();
System.out.println(newroot+" : "+newmeaning);
} catch (Exception localException) {

System.out.println("Error ="

+ localException.getMessage());

6.4 User Interface and Tool Evaluation

User Interface: The front end of the system is the Graphical User Interface (GUI),
visible to the users, which is created by using JSP and HTML components. It allows
the user to enter the input in Devanagari utf-8 format using HTML textarea. On
clicking the button labeled “Click to process”, it calls the Java object “Sahit” to
process the input. The output returned by the Java objects is displayed to the user in

Devanagari utf-8 format.

Image of the user interface is below:
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[ localhost:

Computational Linguistics R&D

Special Centre for Sanskrit Studies
Jawaharlal Nehru University
New Delhi

Home | |Language Processing Tools || Lexical Resources ||e-Learning || Corpora/e-Text || Research Students
Feedback

The "Sanskrit-Hindi Verb Mapping Tool" is a result of the research carried out by_Kumar Nripendra Pathak (PhD 2011-
2015) under the supervision of Dr. Girish Nath Jha for the award of PhD degree. The database and transfer rules have
been written by Kumar Nripendra Pathak and the coding for the application was done by Mr. Abhishek Sharma and Dr.
Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

Enter Sanskrit text (H¥ga T34 &) below using the Keyboard
OR You can type fast using our inbullt ITRANS-Devanagari unicode converter
OR cut & paste test data from here

Click to process

aRum

BO8O

Figure 6.2: The user interface for Sanskrit-Hindi verb Mapping Tool.

Tool Evaluation: The verb mapping tool processes the primary verbs as well as
derived verbs (nijanta, yananta, sananta and namadhdatu) in all the tenses and moods
and produces the Hindi output. Here the only condition is that the input verb must be
available in the database with their morphological information, so that morphological
information can be fetched by the tool to implement the Hindi generation rules. Some
prefix added verb forms with their morphological information have been added to the

database to test the tool. This tool generates their output as well.

Following are the examples of verb mapping for Sanskrit-Hindi Translator where

primary and the secondary verb forms (yarnanta, sananta and nijanta) are mapped:
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Tinanta output examples:

- "™ [ 172.16.20.45:8080/Sahit/indexjsp?input=asfa&ocutput=TaaT+& & ¢ | =

rules hawe been writben by Kumar Nripencra Pathak and the coding for the application

Enter Sanskrit text mﬁrmﬁﬁ) below using the Kevboard
OR YVou can tvpe fast using our inbuilt iTRANS Devanagari unicode converter

OR cut & paste test data from here

Click to process

Tnput “FTSTor
Cutput CT=oT B

Figure 6.3: output of verb in lat lakara third person singular number.

<« C M [N 172.16.30.45:8080/Sahit/index.jsp?input=sTarffa&output==8

The "Sanskrit-Hindi wverb Mapping Tool™ is a result of the research carried cut by_Kumar MNripendra Pathalk (PhDy
2011-2015} under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfer|

Abhishek Sharma and Dr. Girish Nath Jha . The Dewanagari input mechanism has been dewveloped in Javascript.

was done by Mr.

—Ea Ty

The "sanskrit-Hindi Wverb Mapping Tool” is a result of the research carried out by_Kumar Nripendra Pathak (PhDj

Enter Sanskrit text mmﬁlﬁ) below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter
OR cut & paste rest data from here

Click to process

Toput -sTaTTH
Cutput “5TST &
2

Figure 6.4: output of verb in lat lakara first person singular number
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2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfer|
rules hawve been written by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagar input mechanism has been developed in Javascript.




€« —= C M |[O172.16.30.45:8080/Sahit/index.jsp?input=3gdd& output=g4T QP =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by_Kumar MNripendra Pathale {PhD
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules have been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

Enter Sanskrit text (H+¥Pd 91ad &€ below using the Kevboard
OR Vou can type fast using our inbuilt iTRANS Devanagari unicode converter
OR cut & paste test data from here

Click to process

Input “3TE 5ol
COutput 55

Figure 6.5: output of verb in lan lakadra third person singular number

€« — C M |[M172.16.30.45:8080/Sahit/index.jsp?input=gTa=afd&output=ganmA 7| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by_Kumar Mripendra Pathak (PhD
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfen
rules have been written by Kumar Mripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

Enter Sanskrit text (H¥d 9169 TeT€) below using the Keyboard
OR You can tvpe fast using our inbuilt iTRANS -Devanagari unicode converter
OR cut & paste test data from here

Click to process

Input FTE=TTor
Cutput & F=r

Figure 6.6: output of verb in lut lakara third person singular number
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€« = C M |[O 172.16.30.45:8080/Sahit/index.jsp?input=s=ideadifd&output=aX &, 77| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Werb Mapping Tool” is a result of the research carried out by Kumar NMripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfer|
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Dewvanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (HE¥Fd 9154 @8 below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter
IOR cut & paste test data from here

Click to process

Input ‘A=ATT=cATH
Output “ETTETT oF ST

Figure 6.7: output of yarnanta verb form

€« [ =-J" . " [ 172.16.30.45:8080/Sahit/index.jsp?input=3aJTca2m:&output == &, v

Sanskrit-Hindi verb Mapping Tool

The "Sanskrit-Hindi Yerk Mapping Tool” is a result of the research carried ocut by_Kumar Nripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish MNath Jha for the award of PhD degree. The database and transfer
rules hawve been writbten by Kumar Mrpendra Pathak and the coding for the application was done by M
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H+Fer 1o @) below using the Kevboard
OFR You can type fast using our inbuilt iTRANS -Devanagari unicode converter
OR. cut & paste test data from here

Click to process

Trnput -3TerT==rsT:
Catput -S@TLaETL ST

Figure 6.8: output of yarnanta form
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€« = C M |[h172.16.30.45:8080/Sahit/index.jsp?input=3dra==raiiH&output=a @, ¥¢| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Werb Mapping Tool™ is a result of the research carried out by _Kumar Mripendra Pathak (PhDj
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text Wmﬁ'ﬁ) below using the Kevboard
(OR You can tvpe fast using our inbuilt iTRANS -Devanagari unicode converter
(OR cut & paste test data from here

Click to process

Toput - 3TTTT=Zr2T#H

Cnutput FTEETL T

Figure 6.9: output of yarnanta form

€« & C N |[1172.16.30.45:8080/Sahit/indexjsprinput=TErer@f@area: a&output=&, <7

Sanskrit-Hindi Verb Mapping Tool

[Enter Sanskrit text (HE&Pd 97T o) below using the Keyvboard
OR You can type fast using our inbuilt iTRANS Devanagari unicode converter
'OR cut & paste test data from here

Click to process

Tnput -TIrerfaTaaTra:
Output FTed ohT ST3T ohdst

Figure 6.10: output of sananta form
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2011-2015}) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfien
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.




€« = C M |[1172.16.30.45:8080/Sahit/index jsprinput=Talafacad:&cutput="N&, ¥2| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi verb Mapping Tool” is & result of the research carried out by_Kumar Nripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfen
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagan input mechanism has been developed in Javascript.

[Enter Sanskrit text (HEFd 915 Té€) below using the Keyboard
'OR You can tvpe fast using our inbuilt iITRANS -Devanagari unicode converter
IOR cut & paste test data from here

Click to process

Mnput -TaTatacadg:
Ctput AT @1 S=el TehT =1

Figure 6.11: output of sananta form

€« - C M |[1172.16.30.45:8080/Sahit/index jsp?input=RIET9aH&output=t&TI2, ¥¢| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Werb Mapping Tool” is a result of the research carried out by_Kumar Nripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfen
rules have been written by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish MNath Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H¥5d 915d Terd) below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter
IOR cut & paste test data from here

Click to process

Tnput -Tfars==
Chatput - TET Shided ©hl S=ea] shilal AT

Figure 6.12: output of sananta form
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€« = C M | [H172.16.30.45:8080/Sahit/index.jsp?input=Taafgafea&output=311S, ¢ | =

Sanskrit-Hindi Vverb Mapping Tool

The "Sanskrit-Hindi Werb Mapping Tool” is a result of the research carried out by_Kumar Mripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfern
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H+pd 5T Tor€) below using the Kevboard
(OR. You can type fast using our inbuilt iTRANS Devanagari unicode converter

(OR cut & paste test data firom here

Click to process

Tnput -TarATSE Tt

Output -3TATS i1 ohl ST=&T Flod o

Figure 6.13: output of sananta form

€« — C N [ 172.16.3045:8080/Sahit/index.jsprinput=TaarifaritA&output=Q, .7 | =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Werb Mapping Tool” is & result of the research carried out by_Kumar Nripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfel
rules have been writken by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanaogari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H+Fd T1aT @€ below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter
OR cut & paste test data from here

Click to process

Input -FRETfEOITEH

Output “FTI= thT ST dEeTT

Figure 6.14: output of sananta form
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€« = C M |7 172.16.30.45:8080/Sahit/index.jsp?in put=TaITHSIAT: &output=3Q, {7 | =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool™ is a result of the research carried out by_Kumar Mripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish MNath Jha for the award of PhD degree. The database and transfen
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text {F’Fﬁrmﬁﬁ) below using the Kevboard
'OR You can tyvpe fast using our inbuilt iTRANS Devanagari unicode converter
'OR cut & paste test data from here

Click to process

Mnput -TSreTTaearem:
Output “STT= @l ST Shl AATAT T5=T TMTET

Figure 6.15: output of sananta form

€« = C N |[1172.16.30.45:8080/Sahit/index jsp?input=3Tafe=a=mmarasocutput @, 37| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Toocl” is a result of the research carried out by_Kumar MNripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfel
rules hawve been writken by Kumar Nripendra Pathak and the coding for the applicaticn was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H¥Fa 15T fAH) below using the Kevboard
'OR You can type fast using our inbuilt iTRANS Devanagari unicode converter
/OR. cut & paste test data from here

Click to process

Input -3T=T=sIaTems
Cutput SiTa=T &TT0T il Tl STl ol ATAT I6.T IE T

Figure 6.16: output of sananta form
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€« — C M |[3172.16.30.45:8080/Sahit/index jsprinput=aTa@ar=H&output= &, {¢| =

Sanskrit-Hindi Verb Mapping Tool

The "sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by_Kumar Nripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfen
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H&pd 915d Te@) below using the Keyboard
'OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter
'OR cut & paste test data from here

Click to process

Input &TITATITEH
Cutput TEHT SFIT5=1T

Figure 6.17: output of nijanta form

€« & C M [ 172.16.30.45:8080/Sahit/index.jsp?input=aarzads &output=Tia, 77| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Yerb Mapping Tool” is a result of the research carried out by_Kumar Nripendra Pathak (PhD)
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules have been written by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanaogari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H’FFTW‘I’C‘RI & @) below using the Kevboard
(OF You can type fast using our inbuilt iTRANS Devanagari unicode converter
OR cut & paste test data from here

Click to process

Input FAT=ITdG
Catput = TeTdr ST

Figure 6.18: output of nijanta-karmani-lot form
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€« & C N |[H172.16.30.45:8080/Sahit/index jsp?input=3Th=ardic&output=3-" 7| =

Sanskrit-Hindi Vverb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by_Kumar MNripendra Pathalk (Phy
2011-2015) under the supervision of Dr. Girish MNath Jha for the award of PhD degree. The database and transfer
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharmma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (HE9d 9754 TelE) below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter
IOR cut & paste test data from here

Click to process

Tt :m
Crhatput “FTl T 2 &G, hL 14T 519

Figure 6.19: output of nijanta form

€« — C M [ 172.16.30.45:8080/Sahit/index.jsp?input=avdardd&output=6ua+Q, 7| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi VYerb Mapping Tool” is a result of the research carried cut by_Kumar MNripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Nath Jha for the award of PhD degree. The database and transfer
rules have been written by Kumar Mripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (HFFa 9167 TE) below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter
OR. cut & paste test data from here

Click to process

Input SFoaTaer
Output “SF0T T G918 LT &

Figure 6.20: output of namedhatu - kanvayate
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€« & C N [ 172.16.30.45:8080/Sahit/index jsp?input=ahvareai&output=Fht, {7 =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi verb Mapping Tool” is a result of the research carried out by_Kumar Nripendra Pathak (PhD)|
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfie
rules have been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.,
Abhishek Sharma and Dr. Girish Math Jha . The Devanaogari input mechanism has been developed in Javascript.

Emnter Sanskrir text mmﬁ‘ﬂ'ﬁ'ﬁ) below using the Keyvhoard
OR You can tvpe fast wsing our inhuilt iTRANS Devanagari unicode converter
OR cut & paste test data from here

Click to process

[nput -ShoaraedH
Cutput -SHoT oh 16 ohe

Figure 6.21: output of namadhatu - kanvayadhvam

€« = C N |[M172.16.30.45:8080/Sahit/index.jsp?input=99Tdl&output=99Ta+sQ, 7| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by _Kumar Nripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules have been written by Kumar Nripendra Pathak and the coding for the applicaticn was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagarn input mechanism has been developed in Javascript.

[Enter Sanskrit text Wmﬁ’lﬁ} below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS -Devanagari unicode converter
OR cut & paste test data from here

Click to process

Tnput "FoTET
Cutput “TOTT T

Figure 6.22: output of the prefix added verb Wordr which has ¥ suffix and =i root in

lu lakara form.
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— "N [ 172.16.30.45:8080/Sahit/index jsp?input=9ardadf&output=HITAQ, ¢ | =

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried cut by_Kumar Nripendra Pathak (PhD|
2011-2015) under the supervision of Dr. Girish MNath Jha for the award of PhD degree. The database and transfe
rules hawve been written by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

Enter Sanskrit text (HEd 9159 Tor@) below using the Kevboard
OR You can type fast using our inbuilt iTRANS Devanagari unicode converter
OR cur & paste rest dara from here

Click to process

Input “Fa Ml
Output S HFHESATAT AT

Figure 6.23: output of prefix added verb which has ¥ prefix and 94 root

Krdanta Output examples:

- C A | [ 172.16.30.45:8080/Sahit/index. jsp?input=STeaded: &output=S=a1C, +7

The "Sanskrit-Hindi Werb Mapping Tocl” is a result of the research carried out by _Kumar Nripendra Pathak (PhD)
2011-2015) under the supervisicon of Dr. Girish Nath Jha for the award of PhD degree. The database and transfer]
rules have been written by Kumar MNripendra Pathak and the ceoding for the application was done by Mr,
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (HEhd 91T T&8) below using the Kevboard
OR You can tyvpe fast using our inbwilt iTRANS Devanagari unicode converter
OF. cut & paste test data from here

Click to process

Input ST=elo=d:
Cutput -S=el= ST =MeT

Figure 6.24: output of krdanta form “indhitavyah”

After evaluation of the tool, it is noticed that Hindi verbs &1, #X, o, and & gets changed in

past and causative cases. For example, ho becomes hu, kara becomes ki, le becomes li, and
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de becomes di. The suffix part “3” remains “31T” with 'g’ (§31T). “31” becomes IT with ki, I,
di. (e, f&am, feram) So, these changes can be handled according to these rules:

e Wherever &l is being added before 3T suffix, it becomes §3-lT
e Wherever &< is being added before 3T, it becomes f&3T,
e  Wherever &1 is being added before 31T, it becomes HIArAT
e Wherever o is being added before 3T, it becomes forar
e Wherever ¢ is being added before 3T, it becomes f&ar
e Wherever ¢ is being added before 37T, it becomes eerarar
After fixing these bugs, the output has been generated to test the tool.

“«— 2> C ™ [ 172.16.30.45:8080/Sahit/index.jsp?input=3TsTdd&output=g31T QP =

The "Sanskrit-Hindi Wwerb Mapping Tool” is a result of the research carried out by_Kumar MNripendra Pathak (PhD
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD deagree. The database and transfern
rules hawve been written by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been dewveloped in Javascript.

Enter Sanskrit text (HEd 95T o780 below using the Keyvboard
OR You can type fast using our inbuilt iTRANS Devanagari unicode converrer
OR cut & paste test data from here

[FETE T

Input - 3T8Tacl
Output -§3T

Figure 6.24: output of abhavat (hua).
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€« = C A [1172.16.30.45:8080/Sahit/index.jsp?input=3shlid&output=Tarar Q, 3

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by_Kumar Nripendra Pathalk (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules have been written by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H5Hd 57 [78) below using the Kevboard
OR You can tvpe fast using our inbuilt iTRANS Devanagari unicode converter

OR cut & paste test data from here

Click to process

Coput -3TeRIT
Output TeRT

Figure 6.25: output of akarot (kia).

€« = C N |[1172.16.30.45:8080/Sahit/index.jsp?input=3hladd&output=ahtar @, ¥i¢| =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by_Kumar MNripendra Pathalke (PhDj
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules hawve been writtken by Kumar MNripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H&Fd 9150 f#18) below using the Kevboard
(OF. You can type fast using our inbuilt iTRANS Devanagari unicode converter
(OR. curt & paste rest dara from here

Click to process

Input - 3TeRTT Tl
Cutput -SRI ardr

Figure 6.26: Example shows the output of akarayat (karavaya).
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€« > C M [1172.16.30.45:8080/Sahit/index.jsp?input=3REoTd&output=TT=T ¢ =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by _Kumar MNripendra Pathak (PhD|
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules hawe been written by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

[Enter Sanskrit text (H&Fa 91T @40 below using the Kevboard
'OR You can type fast using our inbuilt iTRANS -Devanagari unicode converter
IOR cut & paste test data from here

EpNETI Y

Click to process

Moput -3ETEYTToL
Cutput -Terar

Figure 6.27: output of agrhnat (liya)

€« & C M [ 172.16.20.45:8080/Sahit/index.jsp?input=3gad&output=Tgar Q | =

Sanskrit-Hindi Verb Mapping Tool

The "Sanskrit-Hindi Verb Mapping Tool” is a result of the research carried out by _Kumar Nripendra Pathak (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfe
rules hawve been written by Kumar Mripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Math Jha . The Devanagar input mechanism has been developed in Javascript.

[Enter Sanskrit text Wmﬁﬁ) below using the Kevboard
'OR You can tvpe fast using our inbuilt iTRANS -Devanagari unicode converter
IOR cut & paste test data from here

Click to process

[nput ISl
Output TS

Figure 6.28: output of adadat (diya)
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L C M |[O 172.16.30.45:8080/Sahit/index jspfinput=3aTeadd&output=TEaa &, v | =

The "Sanskrit-Hindi Werb Mapping Tocl” is a result of the research carried cut by Kumar Nripendra Pathak {(PhD)|
2011-2015) under the supervision of Dr. Girish MNath Jha for the award of PhD degree. The database and transfie
rules hawve been written by Kumar Nripendra Pathak and the coding for the applicaticn was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

Enter Sanskrit text (H¥Fd 9od Tar#@) below using the Kevboard
OR You can tyvpe fast using our inbuilt iTRANS-Devanagari unicode converter
OFR cut & paste test data from here

Click to process

AR Il

[oput 3HETE ol
Output Toerarg

Figure 6.29: output of agrahyat (dilvaya)

In this section of tool evaluation, this is observed that tool can handle all types of
Sanskrit verb forms. The Sanskrit verbs must be in the database along with their
morphological information and the tool will generate Hindi output with the help of

that data.
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Conclusion

In conclusion, the following five points are discussed: a) Goal achieved through this
system, b) strength of this system c) Limitations of the system d) Challenges faced

and e) Future scope of the research.

a) Goals achieved through this system:

The goal of present research was to develop a rule based system for Sanskrit-Hindi
Verb Mapping for Sanskrit-Hindi Translator. Morphological analysis of Sanskrit
verbs was pre-requirement to develop a system. So, a database of 133000 verbs has
been created and their morphological analysis has been done. Depending on the types
of morphological information, 722 tinanta transfer rules and 17 krdant transfer rules
have been written to generate Hindi verb output. These rules are capturing all types of
Sanskrit verbs (prathamika, nijanta, yafianta and sanant) and verbal krdanta. Some
namadhatu forms and prefix-added verb forms have also been added to the database
to test the system. The output of different types of verbs has already me shown in the

6™ chapter.

b) Strength of this system:

At present no other system is handling nijanta, yafianta and sananta verb forms of
Sanskrit at MT level. So this system is capable of mapping those Sanskrit verbs into
Hindi which have been stored in the dhaturoop database. Further this system can be
added to the rule based Sanskrit-Hindi Translation system to generate Hindi verb

output.

¢) Limitations of the system:
There are some Hindi causatives and past forms of some root which can be called its

limitation. Different types of verbs have been tested and the output is given the 6"
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chapter. This rule based system is having difficulty in generating such causative verb
forms where base of the root (Hindi root) is changing. For example- khana gets
changed into khilana in causative. Here the base of causative form is changed so the
system has limitation in producing such output. Further the double causative form

generation in Hindi can also be called limitation of the system.

For ex-

€ C AN [ 172.16.30.45:8080/Sah r_-'in::e:-:.‘s-:?i-‘.pur=}wg&c:‘ltp‘lt:Fa | =

The "Sanskrit-Hindi VYerb Mapping Tool” is a result of the research carried cut by_Kumar Nripendra Pathak (PhD
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfer
rules have been written by Kumar Nripendra Pathak and the coding for the application was done by Mr.
Abhishek Sharma and Dr. Girish Nath Jha . The Devanagari input mechanism has been developed in Javascript.

Enter Sanskrit text Wmﬁ'ﬂj below using the Kevboard
OFR You can tvpe fast using our inbuilt iTRANS -Devanagari unicode converter
OR cut & paste test data from here

Click to process

A IELICS

Input -rE>TaATaTE

Output “S==1 TaT ¥ *r=g AT 74T
Pic shows the output of verb in causative.
Here karavaya may also be there. Sanskrit has no separate form for double causative
and Hindi has double causative forms as well. The Hindi root can take two possible
suffix ‘aya@’ and ‘vaya’ with different verbs. For example- padhaya (padha + aya),
khulavaya (khula + vaya) etc. Here in the khulavaya (khula + vaya), the imperative
form khola is also changing in khula. So, the causative outputs will have to be cross
checked and post edited by the users.
Further it is noticed that some matra (symbols) addition can be reported as bug for
this system.

For example-
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— Z M [ 172.16.30.45:83080/Sah t,-'il‘li'e:—(./s‘j.‘i"||>LI[=}WSA:)L tput=sSTaN@ 7| =

The "Sanskrit-Hindi Werb Mapping Tool” is a result of the research carried cut by _Kumar Nripendra Pathak (Phi|
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfer|
rules hawe been written by Kumar MNripendra Pathak and the ceding for the application was done by M
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been dewveloped in Javascript.

Enter Sanskrit text (H - I5A TG below using the Keyboard
OR You can type fast using our inbuilt iTRANS Devanagari unicode converrer
OR cut & paste test data from here

| Click to process |

oo

Input - 3TFos=Te.
Output STer 3T

The output of akundayat shows extra “mdtra” in STelldT

- C M | [ 172.16.30.45:8080/Sahit/index.jspTinput=3FALHAL & output=art: &, ¥7

The "Sanskrit-Hindi YWerb Mapping Tocl” is a result of the research carried ocut by _Kumar Mripendra Pathalk (PhDy
2011-2015) under the supervision of Dr. Girish Math Jha for the award of PhD degree. The database and transfen
rules hawve been written by Kumar Mripendra Pathak and the coding for the application was done by M
Abhishek Sharma and Dr. Girish Math Jha . The Devanagari input mechanism has been developed in Javascript.

Enter Sanskrit text (HEga 95T @80 below using the Kevboard
OR Vou can trype fast using our inbuilt iTRANS Devanagari unicode converter
OR cut & paste test data from here

| Click to process |

TToTTs

Input - 3F LT LT
Output ST FLT

Pic shows the bug in Hindi output “HIT” instead of T,

These bugs are due to Hindi generation issues which needs post editing.

d) Challenges faced:

Fully Automated morphological analysis of Sanskrit verb according to the
requirement of MT is not done anywhere so far. To develop this rule based Sanskrit-
Hindi Verb Mapping Tool, the morphological analysis of 133000 Sanskrit verb data
has been stored manually. The most challenging task was to write rules for verb
mapping. If only the suffix-ending of Sanskrit verb would have been the basis for rule
writing, the similarity (in some cases) of suffix-ending would have been created a lot

of conflict in rule writing. So, the unique morphological analysis of verb (i.e.
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prathamikah-lat-kartari-ekavacanam-uttamapurusah) is provided to the system which
is being replaced with Hindi suffix and RootMeaning table is providing the meaning
of Sanskrit root to generate the final Hindi output. In Hindi generation, matra addition
is creating some problems in some cases which needs to be improved. Post-editing of
past tense forms in verbs like kiya, hua, liya, diya and causatives karavaya, dilawaya
etc have been fixed carefully. The prefix-root combinations can generate almost 46
lakh verb forms and namadhatu forms are also huge in numbers. Adding these data in

the system is a challenge which gives scope for tool improvement.

e) Future Scope of the Research:

In future the database needs to be upgraded to map all the verb forms in Sanskrit-
Hindi MT system. The Sanskrit verb analysis is already available and patterns of all
the Sanskrit verb forms have already been identified in this research. So this system
can easily be implemented to generate verbs in Sanskrit to other Indian Languages.
Only target language rule files and root-meaning file needs to be replaced with the

desired target language.
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Appendix-I

Sanskrit Roots and Possible Prefix-Root Combinations
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Abstract
Verb handling is the most important task for Machine Translation. A thorough syntacto-semantic study has been done in the
Indian Grammatical Tradition which is highly appreciated by all the modern linguists worldwide. This paper deals with the
syntactic patterns between Sanskrit-Hindi Verbs to formulate the possible algorithm to map the verbs for Sanskrit-Hindi
Translator (SaHiT). This effort will help in producing linguistic rules for the required tool which can handle the verb forms in

SaHiIT.

Keywords: Sanskrit, Hindi , Verb, SaHiT, Machine Translation, rule

1. Introduction
Famous NASA Scientist Rick briggs® (1985) in his
research article “Sanskrit & Artificial Intelligence”
drew grate attention towards Sanskrit because of its
grammatical technicalities for Natural language
processing. Since 1991, NLP stated in India, and many
researchers explored the possibilities of developing
“intelligent machines” to process the Natural Language.
Panini, who had already processed the spoken language
of his time, presents a model for computational
algorithm. Nicholas Ostler’s?, (a British scholar and
author, who first studied Greek, Latin, philosophy, and
economics and later studied under Noam Chomsky at
the Massachusetts Institute of Technology, where he
earned his Ph.D. in linguistics and Sanskrit) work
“Empires of the Word: A Language History of the
World” (2005) documents the spread of language
throughout recorded human history. Nicholas Ostler
(2001) in his research article Sanskrit Studies as a
Foundation for Computational Linguistics, said “There
is also evident competition in India both from Hindi
and from English, as de facto and de jure languages of
pan-Indian communication in the modern world.
Nevertheless, Hindi has not had the benefit of 2,500
years of linguistic analysis on which to found its
computer development. And English, despite its
feverish development over the past 250 years, can never

! http://lwww.vedicsciences.net/articles/sanskrit-nasa.html
2 http://www.emille.lancs.ac.uk/lesal/ostler.pdf
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offer the well-established cultural links with languages
all over India that are inalienable from Sanskrit”....

“we can consider the potential role of Sanskrit in the
future electronic notation, analysis and transmission of
languages world-wide”.

At present, varies efforts are being made towards the
development of Indian Language to Indian Language
Machine Translation systems. Sanskrit-Hindi Machine
Translation System is one of them. In this perticular
task, verb handling has always been the challenging
topic because of divergence and linguistic contrast
between both language pairs. Some efforts have been
made to deal with the verbs but much is needed.
Sanskrit Verb Argument Valence: A Computational
Analysis by Subhash Chandra says that the verb
argument valence analysis system and Knowledge
database are the outcome of their research and
development®.  Sanskrit Wordnet discussed the
divergence of verbs in Sanskrit and Hindi and its
implication for constructing verbal synsets in SWN*.
Automatic Identification and Analysis of verb groups in
Hindi is the latest research work related to Hindi
Verbs®. Knowledge base for Karma karak by Manji
Bhadra, JNU and Ontological Knowledge Base for
selected verbs of Sanskrit and Bangla by Subhash
Chandra are dealing with the Sanskrit Verbs to

3

http://www.researchgate.net/publication/233341515_Sanskrit
_Verb_Argument_Valence_A_Computational_Analysis

4 http://www.cse.iith.ac.in/~pb/papers/gwc12-swn-verb.pdf.
s Narayan Kumar Chaudhary, Centre for Linguistics, JINU.



represent the semantic processing. But the mapping of
verb for Sanskrit-Hindi Translator and the possible
rules for acceptable output has not been discussed. This
paper is going to discuss some differences and present
the issues and challenges in verb mapping for SaHiT.
As the Sanskrit verbs are of two types: tingant and
kridanta, this paper will be restricted only to the tingant
part because kridant may also be used as noun
(ram+ghany=raam), adverb (pachamaanah), adjective
(pachantam), indeclinable (paayam paayam), gerund
(gatvaa) etc which needs to be discussed separately.

2. Sanskrit-Hindi Verbs

According to Paninian Grammar, generally sentence
has two main parts — subanta and tinganta. He says —
‘sup-tingantam padam’®. Here subanta is noun and the
tinganta is verbs in a given Sanskrit syntax. tinganta
forms are made of two kinds of roots, first (the original)
one which are listed in the ten ganas of Paninian
dhatupath, and the second one which are obtained by
adding suffixes to the primary root to express some
special meaning. These roots have different
morphological forms in the ten lakaras and their forms
further differ in their atmane-pada and Parasmai-pada
divisions. The ten lakaras express the tense and mood.
Present Tense takes lat-lakaara form, Future takes lut &
Irut forms and Past tense takes lit, lang and lung
lakaaras. Mode takes lot, vidhi-ling, aasirling and lrung
lakaars. The Sanskrit forms are inflectional while Hindi
forms are periphrastic, the mapping of verb forms
between two needs close observation.

2.1 Present Tense

In Sanskrit sentence, lat-lakara is used to convey the
present. The lakaras are divided into three persons and
three numbers so the verb has nine forms in parasmai-
pada and nine forms in atmane-pada. The atmanepada
type of morpho-syntactic difference has not been
discussed in Hindi forms. In Sanskrit, the meaning of a
ubhayapadi verb (having both the forms: atmanepada
and parasmaipada respectively) does not change in
active voice, thus we can take only parasmai-pada
forms (for analysis) which are widely used in classical
Sanskrit writings. The pattern of Lat-lakaara forms have
roots followed by suffix tip, tas jhi.... and so on’. For

®p-1.4.14
"p-3.4.78
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clear understanding, we can take root paTh (to read):
paThati, paThatah, paThanti ... so on. Depending on
the gender of agent, the form paThati can be translated
as — paDhataa hai, paDhatl hai, PaDhate hain, paDha
rahaa hai, PaDha rahl hai, PaDha rahe hain etc. A
single Sanskrit verb form represents multiple Hindi
verb forms. In this regard, it is important to note that
Hindi forms are governed by the gender of agent as
well as the honorific use. What is happening here is
basically the root is giving the meaning and suffixes *
tip, tas & jhi are giving the forms {taa hai, tI hai, te
hain, rahaa hai, rahi hai, rahe hain} which is being
added to the root form of Hindi. Here we should clearly
understand that honorifics ( bhavaan/bhavati and any
respected person) have third person forms (tip, tas, jhi)
in Sanskrit and it takes root form +{te hain/tl hain/rahe
hain/rahi hain} in Hindi.

Morpho-syntactically, something different happens
with the verbs used with second person ‘You (tvam)’ &
first person ‘I/we’. Here we can see that the verb form
with tvam, yuvaam, yooyam is the root + si, thah & tha.
i.e. pathasi, pathathah & pathatha. Here we get the
translation  in  Hindi:  [tum/tum_dono/tum_sab
{padha_te ho, padha rahe ho}] So, ‘ te ho’ & ° rahe
ho’ of Hindi form is representing masculine forms.
When the agent is feminine, we will see ‘ tIl ho’ &
¢ rahl ho’ with the verb root of Hindi.

First person, I & we (aham, aavaam, vayam) take
[root+{_mi/vas/mas}] in Sanskrit, and in Hindi, it takes
[root+ { taa hoon/ tI hoon}/ { rahaa hoon/rahl
hoon}(singular form)] and dual as well as plural takes
[root+ {_te hain/ rahe hain}].

In this way we find that the nine forms of Sanskrit
verbs (in Lat lakaara) are presenting so many forms in
Hindi. The Hindi forms are depending on the gender
while Sanskrit (tinganta) does not. Hindi takes different
forms to represent simple present and present
continuous tense while Sanskrit shows both from one
verb form.

2.2Past Tense

In Sanskrit, Past Tense takes three lakaras, lit lakara
(past perfect), lan lakara (past imperfect) and lun lakara
(Aorist). Lit or perfect is used in the sense that the past
period was not seen by the speaker which refers to the
historical past. While analyzing the past we find that
the aorist would refer only to eventualities that have
happened earlier during the present day, the imperfect



only to witnessed eventualities that have happened
before the present day, and the perfect to non-witnessed
eventualities that have happened long time ago. Paul
Kiparsky explained this while referring that the perfect
should block the imperfect and the imperfect in turn
should block the aorist and noticed that the aorist is
optionally used for remote past®. Dealing with past, V' S
Apte” says that earlier the past forms were used in their
exact senses but when Sanskrit became a less spoken
language, the writers began to use these three tenses
promiscuously. He differentiates the past tense by
noticing the fact that the imperfect and the perfect are
used in narrating events of remote past occurrence, and
the aorist is used in dialogues and conversations which
refer in recent past action but it is not used to denote
past specified time, or to narrate events. Apte gives the
examples of imperfect and perfect past from purusha-
sukta for the events narrated referring to the non-
witnessed past and presents the example of Aitareya
Brahman for the recent past which is shown by the
aorist. In post-Paninian Sanskrit, the aorist can refer to
any past event, whereas the imperfect and perfect are
restricted to the described events only.

If we compare the past forms of Sanskrit with the
Hindi forms, we can find the differences of gender
same as present (hota tha, hoti thi etc). But the time
reference of the non-witnessed past is being shown as
hua karte the, hue the, huyi thi (babhoova) etc with
reference to the historical narratives. ho rahaa tha,
huaa/hota tha, and ho chukaa etc are representing the
past usage in Hindi for which abhavat/abhoot both are
used. Here we can see that the use of imperfect and
aorist is not clear in Hindi while perfect (past-perfect) is
very clear in both the languages. We can find both the
term ‘ho chukaa’ and ‘ho chukaa tha’ where we need to
identify the remote past and recent past. For example,
we can take root han to see the different form in both
the languages:

Perfect: jaghaana = maara dala thaa, maaraa thaa,
maarataa thaa, [(Raja choro ko) maaraa karataa thaa]
etc may be the possible translation of the form given in
the (past) perfect tense.

Imperfect: avadheet= maaraa thaa or maarataa thaa or
maara rahaa thaa...

Aorist: ahan= maaraa. ..

8 On the architecture of Panini’s Grammar, p-38.
® A students’ guide to Sanskrit Composition, p-142.
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Eventually the difference of these three Sanskrit forms
is lost in Hindi. So we are finding these past forms —
maaraa, maarataa thaa, maara rahaa thaa- frequently in
Modern Hindi usage. This particular tense needs a
thorough comparative research between both the
languages so that the framework can be developed for
Machine Translation.

2.3 Future Tense

Future takes two lakaaras lut & Irit respectively. Apte'®
says that the lut denotes the remote future time not of
today and the Irit denotes indefinite future time, today’s
future time, and recent and future continuous time. The
periphrastic future (lut) is far less frequently used; and
where it is used, it generally denotes a remote future
action while the simple future is used to denote any
indefinite future action. As —ramaH pathishyati= raama
paDhegaa; raamaH paThitaa= raama paDhegaa. But
both the tense has basic difference that the first verb-
pathishyati denotes the indefinite future action while
the next- paThitaa shows the remote future. If time is
not mentioned in Sanskrit, the sense of the sentence will
not be clearly shown in Machine Translation. When the
close proximity of a future action is intended, the
present or the future may be used. As- kada gamishyasi-
esha gachchaami/gamiShyaami. When hope is
expressed in a conditional form, the Aorist, the present,
or simple future may be used in both the clause to
denote a future time. As- devashchedavarShld varShati
varshishyati vaa  dhaanyamavaapsma vapaamo
vapsyaamo vaa''. Therefore we can come across these
challenges in Sanskrit-Hindi Machine Translation
mainly in the verb mapping.

3. Analysis and rules

On the basis of above discussed facts, we find that
Sanskrit is inflectional while Hindi is periphrastic.
Sanskrit verbs (tingant) are not agreeing with gender
but Hindi verbs agree with the gender. Sanskrit verbs
have dual number while the Hindi has dropped the
dual, thus the Sanskrit dual becomes plural in Hindi.
The regular and the progressive verbs are clearly
expressed in Hindi but Sanskrit verbs have no such
differentiation. Sanskrit has three different forms for
past and two different forms for future, but Hindi
doesn’t show such morphological differences.

'% The Students guide to Sanskrit Composition, p-148.
! The Students guide to Sanskrit Composition, p-147.



To handle the progressive forms in Hindi, we can add
the scope of optional outputs. The gender agreement
can be handled with the help of Anaphora resolution
system so that machine can identify the gender of agent
to give correct output for SaHIT system.

3.1 Rules for verb mapping

3.1.1 Present

1(a). root+ti=> root+ taa/ti +hai.

1(b) root+ti= root+ rahaa/rahi+hai.

2(a) root+ tah./anti=>root+te/ ti +hain,
2(b) root + rahe/rahi +hain.

3(a) root+si/thah./tha=>root+te/ti+ho

3(b) root+si/thah./tha=>root+rahe/rahi+ho
4(a) root+mi => root+ta/ti+hoon,

4(b) root+mi root+raha/rahi hoon

4(c) root+ vah./mah. => root+te/rahe+hain
Rules for past forms can be divided into remote and

recent past so that the tentative rules can be written.

3.1.2 Remote past

1(a) root+a=> root+aa tha, root+i thi, root+e the [i.e.
path+a (lit) - papaatha=> padh+aa tha, padh+i thi,
path+e the]

1(b) root+atuh./uh. => root+e_the /i_thiAs remote past
is generally used for third person, these rules may be
sufficient to handle remote past.

3.1.3 Simple past

Third person simple past will take the rules of remote
past as it is. Further the rule 1(b) will be repeated to
handle the verb forms of simple past for second person.
For 1% person (singular), the rule may be:

2(a) root+a => root+aa thaa, root+i thi
2(b) root+a => root+rahaa thaa, /rahi thi
2(c) root+iva/ima => root+e the/rahe the

3.1.4 Rules for Future

Hindi forms for both the lakaara are same so the
rules can be written as:

Root+  future  suffix=>root+gaa/gi,  root+ge/
gi, root+oge, root+ungaa, root+enge (depending on
the agent of the verb).
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4. Conclusion

In this paper we tried to reflect the multiple possibilities
of verbal translation in SaHIiT which needs to be
handled carefully to produce acceptable output into
Hindi. This will be more challenging when the passive
forms and the Kridant forms will be present in the input
text. The compound and complex verbs also needs to be
discussed in details to formulate the possible rules for
verb mapping. Present work is ongoing research which
will be providing the rules for the rule based SaHIiT
system. This can be used to understand the issues
between all IL- Hindi MT system.
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Abstract

Creating a Fully Automated Machine Translation is a challenge. MT system developers have to take care of all minute aspects of both
the language pairs (i.e. the Source Language and the Target Language). Issue of verb mapping between language pairs needs a careful
study of verb pattern of those languages. A close look towards verb pattern indicates the importance of the conditional use of verb
forms in a language. The conditional use of the verbs is a challenge for MT systems. As Sanskrit-Hindi Machine Translation (SHMT)
is an ongoing task and the Sanskrit Consortium, funded by the DIT, Govt. of India, has already finished its first Phase, this study
becomes more relevant. The proposed SHMT— Sampark System is not functional yet. An Interface of SHMT- Anusaaraka is available
on the website of Sanskrit Department, HCU, Hyderabad. In this study, some challenging aspects of verb mapping have been noticed as

the dilemma in SHMT.

Keywords: SHMT, Verb Mapping, lakara, Sanskrit, Hindi

1. Introduction:

The Sanskrit language is inflectional and the Hindi is post
positional in nature. Therefore there is a difference in the
verb pattern of both the languages.

These are the following differences:

1. Sanskrit Verbs are inflected with the suffix
markers but the Hindi verbs are periphrastic.

2. Sanskrit verb forms are classified into ten
lakaras in which the six lakaras (lat, lit, la, lus,
lut, Irf) denote the tense and rest four (log,
vidhi-liri, asirlin and lrs) denote the mood.
Hindi verbs are not classified like Sanskrit and
the verbs which denote the mood in Hindi, are
discussed as modal verbs which comes with the
main verbs in a sentence.

3. Sanskrit has atmanepada and parasmaipada
forms but Hindi has no such divisions.

4. The main difference between both the languages
is that the Hindi is aspectual language and
Sanskrit is not.

5. Sanskrit verbs (tinanta) don’t agree with the
gender but the Hindi verbs agree with the gender.

The Sanskrit roots take the following suffixes (in
atmanepada and parasmaipada) in the ten lakaras:
Parasmaipada

singular | Dual | Plural
Third Person tip tas jhi
Second Person sip thas tha
First Person mip vas mas

atmanepada

Singular | Dual Plural
Third Person ta atam jha
Second Person thas atham | dhvam
First Person id vahi mahir

2. Sanskrit-Hindi Verb Mapping:
Sanskrit has approx 2000 roots listed in the Paninian
dhatupath. But Hindi does not have such dhatuparh. The
list of Hindi roots can be created by translating the
Sanskrit roots into Hindi.  For example- Sanskrit root kr
becomes kara, parh becomes padha, bhiz becomes ho,
khad becomes kha. So Hindi has roots kara, padha, ho,
kha etc. To map the Sanskrit verbs into Hindi, we can first
replace the Sanskrit roots with the Hindi forms of those
roots and we can add the meaning of the Sanskrit suffixes
to the Hindi roots. Sanskrit verbs have two forms-
atmanepada and parasmaipada, but Hindi verb forms are
unchanged for both the forms of Sanskrit verbs.

Here the general verb mapping rules are written:

2.1 lar lakara (Present tense)

Sanskrit root + ti = Hindi root +ta hai/tr hai/ te hain/raha
hai/ rahr hai/ rahe hain/rahi hain

Sanskrit root + tai = Hindi root + te hain/ t7 hain/ rahe
hain/ rahi hain

Sanskrit root + anti = Hindi root + te hain/ t7 hain/ rahe
hain/ rahi hain

Sanskrit root + si = Hindi root + te ho/ tr ho/ rahe ho/ rahi
ho



Sanskrit root + thai = Hindi root + te ho/ tr ho/ rahe ho/
rahr ho

Sanskrit root + tha = Hindi root + te ho/ ti ho/ rahe ho/
rahr ho

Sanskrit root + mi = Hindi root + ta hoon/ t7 hoon/ raha
hoon/ rahi hoon

Sanskrit root + vak = Hindi root + te hain/ rare hain
Sanskrit root + mah = Hindi root + te hain/ rare hain

2.2 lot lakara (Imperetive)

Sanskrit root + tu = Hindi root + e/en

Sanskrit root + tam = Hindi root + en

Sanskrit root + antu = Hindi root + en

Sanskrit root + hi (:) = Hindi root + 0

Sanskrit root + tam = Hindi root + o

Sanskrit root + ta = Hindi root + o

Sanskrit root + ani = Hindi root + in

Sanskrit root + ava = Hindi root +en

Sanskrit root + ama = Hindi root + en

2.3 lan lakara (Imperfect tense)

Sanskrit root + ta = Hindi root +alile

Sanskrit root + tam = Hindi root +alile

Sanskrit root + an = Hindi root +alile

Sanskrit root + s (k) = Hindi root +alile

Sanskrit root + tam = Hindi root +alile

Sanskrit root + ta = Hindi root +alile

Sanskrit root + am = Hindi root +alile

Sanskrit root + va = Hindi root +alile

Sanskrit root +ma = Hindi root +a/ile

2.4 vidhilin lakara (Potential)

Sanskrit root + it = Hindi root + na + chgahiye (or Hindi
root+e)

Sanskrit root + itam = Hindi root + na + chahiye (or
Hindi root+e)

Sanskrit root + iyus = Hindi root + na + chahiye (or Hindi
root+e)

Sanskrit root + i = Hindi root + na + chahiye (or Hindi
root+o)

Sanskrit root + itarm = Hindi root + na + chahiye (or Hindi
root+o)

Sanskrit root + ita = Hindi root + na + chahiye (or Hindi
root+o)

Sanskrit root + iyam = Hindi root + na + chahiye (or
Hindi root+in)

Sanskrit root + iva = Hindi root + na + chahiye (or Hindi
root+en)

Sanskrit root + ima = Hindi root + na + chahiye (or Hindi
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root+en)

2.5 lit lakara (Perfect tense)

Sanskrit root + a = Hindi root + a + tha
Sanskrit root + atu = Hindi root + e + the
Sanskrit root + uk = Hindi root + e + the
Sanskrit root + (i)tha = Hindi root + e + the
Sanskrit root + athu/z = Hindi root + e the
Sanskrit root + a = Hindi root + e +the
Sanskrit root + a = Hindi root + a tha

Sanskrit root + (i)va = Hindi root + e +the
Sanskrit root + (i)ma = Hindi root + e + the
2.6 lut lakara (Future tense)

Sanskrit root + ta = Hindi root + ega /egilenge
Sanskrit root + tarau = Hindi root + enge/ engi
Sanskrit root + tarak = Hindi root + enge/engr
Sanskrit root + tasi = Hindi root + oge/ogi
Sanskrit root + tasthak = Hindi root + oge/ogi
Sanskrit root + tastha = Hindi root + oge/ogr
Sanskrit root + tasmi = Hindi root + angaliingt
Sanskrit root + tasvah = Hindi root + enge
Sanskrit root + tasmah = Hindi root + enge

2.7 Irt lakara (future tense)

Sanskrit root + syati = Hindi root + ega /egilenge
Sanskrit root + syatah = Hindi root + enge/ engr
Sanskrit root + syanti = Hindi root + enge/engi
Sanskrit root + syasi = Hindi root + oge/ogr
Sanskrit root + syathak = Hindi root + oge/ogr
Sanskrit root + syatha = Hindi root + oge/ogr
Sanskrit root + syami = Hindi root + ingalingr
Sanskrit root + syavah = Hindi root + enge
Sanskrit root + syamah = Hindi root + enge
2.8 asirlin lakara (Benedictive)

Sanskrit root + yat = Hindi root + e

Sanskrit root + yastam = Hindi root + en
Sanskrit root + yasuh = Hindi root +en
Sanskrit root + yah = Hindi root + 0

Sanskrit root + yastam = Hindi root + 0
Sanskrit root + yasta = Hindi root + o

Sanskrit root + yasam = Hindi root + in
Sanskrit root + yasva = Hindi root + en
Sanskrit root + yasma = Hindi root + en

2.9 lun lakara (Aorist)

Sanskrit root + t = Hindi root + alile

Sanskrit root + tam = Hindi root + alile
Sanskrit root + an = Hindi root + e/in

Sanskrit root + ak = Hindi root + e/t



Sanskrit root + taim = Hindi root + e/t

Sanskrit root + ta = Hindi root + e/i

Sanskrit root + am = Hindi root + alt

Sanskrit root + va = Hindi root + e/in

Sanskrit root + ma = Hindi root + e/in

2.10 Irn lakara (Conditional)

Sanskrit root + syat = Hindi root + ta/te/tilegalegilenge
Sanskrit root + Hindi root + te/tin/
egalengilenge

Sanskrit root + syan = Hindi root + te/tin/ engi/enge
Sanskrit root + syas = Hindi root + te/ti/oge/ogr

Sanskrit root + syatam= Hindi root + te/ti/oge/ogr
Sanskrit root + syata = Hindi root + te/ti/oge/ogr
Sanskrit root + syam = Hindi root + ta/ti/iingalingt
Sanskrit root + syava = Hindi root + te/enge

Hindi root + te/enge
But when we look at the conditional use of the lakaras,
we see that the lakaras are being used to denote the

meaning of other tense as well.

syatam =

Sanskrit root + syama =

3. Conditional usage of lakaras:

In this context, the specific words (it may be nipata or
certain words used to denote the similar meaning of the
verbs expressed in the Paninian sitra) used in a sentence
decide the meaning of the verb. Sometime the original
tense (of the verb) is changed.

3.1 Use of lar lakara (Present tense) : The lat lakara is
used to denote present tense. But the following sentences
show the variation in the meaning denoted by the las
lakara:

a. sah parhati = vaha padhata hai.

b. kada agato §i = kaba ae?or kaba ae ho?

ayam agacchami = abhr aya.
d. upadhyayasced
adhimahe

agacchati, vyakaranam

e. vasan dadarsa = rahate hue dekha.

f.  yo annam dadati sa svargam yati = jo anna dega
vaha svarga jaega.

g. krsnasced bhuiikte tvam gascaraya = krsna abhr
khaega, tuma gaya carao.

h. upadhyayasced atha

agacchati, tvam

vyakaranam adhisva.
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i. Or muhartad upari upadhyayasced agacchati,
atha tvam parha = kucha ksapa mem upadhyaya
aemge, aba tuma padho.

j. yajati sma yudhisthirah = yudhisthira yajia
karate the.

k. akarsih kim?= kya tumane karya kara liya?

I.  nanu karomi= han, kara liya.

m. pathanti iha pura= pahale yahan padhega.

n. vasantiha pura chatrah = pahale yahan chatra
rahega.

0. krmanti sma prapamilyaih yashamsi =

pranamiilya se yasha kharidate the.

p. patham aparhistvam? nanu pathami bhoh=
tumane patha padha?, han, padha liya.

g. aham nu pathami = han, maine padha.
yavat bhurikte = jaba taka khaega.

s. yavat dasyati tavad bhusikte = jabataka dega
tabataka khaega.

t.  kada bhurikte = kaba khaenge?

u. kam bhavan bhojayati = apa kise khilaenge?

This is happening because of the conditional use of las
lakara and the context of the sentence such as vartamana
samipya etc. Here we can see that the example (a) is a
simple present tense sentence. Example (b) is a question
and (c) is a reply to that question. In example (b), asi can
drop its literal meaning. In example (c), agacchami is in
lar form but it is used in the sense of past tense. In (d),
varsati (lat) is used in the sense of future tense. The verb
forms {dadati, bhusikte, agacchati (laf)} in the examples
(f) to (h) are used to express future tense. In (i), yajati is
being translated as past form in Hindi because of ‘sma’
nipata. Example (j) is a question and (k) is the answer
where both the words have given up their actual meaning.
Thus na karomi is being translated as han, kara liya.
When pura (nipata) is used, the las form is denoting the
past tense in the examples (I) to (m). In the examples (0) -
(p), nanu and nu (nipata) are used and therefore las form
is denoting past tense. When yavat is used as nipata, laz
lakara denotes future tense. In this way, we notice that the
Sanskrit verb forms may denote other tense in a given
condition (i.e. depending on the use of nipata with the
verb). So the words (nipatas) sma, nanu, nu, na, yavat,
pura, kada, karhi, kam, kataram, katamam, yo-so, cet,
muharta yavat etc are changing the meaning of the lat
lakara. While translating these forms, we cannot ignore



the tense denoted by the las-lakara in the given context.
Similarly we can look into other lakaras discussed in the
lakarartha section of siddhanta kaumudi and find if those
lakaras are also giving the different meaning depending
on the conditional usage.
3.2 lit lakara (perfect tense)
The lif lakara is used for perfect tense. With the words ha
and sasvad are used in the sentence, the lit lakara takes
place. But the meaning of perfect is not changed. For
Example-

a. iti ha cakara- usane aisa niscaya hr kiya;

b. iti ha akarot — usane aisa niscaya hi kiya

C. ‘sasvad akarot’- usane sada aisa kiya

d. sasvat cakara’— usane sada aisa kiya.
3.3 lut lakara (Future tense)
With kada and anadyatana bhavisya, the lur lakara takes
place with the root. But the sense of future is intact there
as well. For Example-

a. kada bhokta.

b. svo bhokta.
3.4 Irt lakara (Future tense)
The satra kalavibhage-canahoratranam (P-3.3.137) says
that the ahoratra (reference of day and night) will take Ir¢
(for adyatana bhavisya) instead of lur (for adyatana
bhavisya).
avara-agrahayanyah tatra yukta adhyesyamahe- ye jo

Ex- yo’yam vatsara agami tasya yad

agami varsa hai, usake pahale jo agahana masa ki
parnima hai, usame parpataya tallma hokara parayana
karenge. (adhyesyamahe instead of adhyetasmahe). Here
also the tense is unchanged.

The sutra anavakrptyamarsayor-akimvrtte pi (P-3.3.145)
— says that the suffixes liz and Ir¢ occurs in asambhavana
(incredibility) and amarsa (intolerance).

For example-

a. na sambhavayami bhavan harim nindet- main
nahi samajhata ki apa hari ki ninda kiya karate
the/ karate hain / karenge.

b. na sambhavayami bhavan harim nindisyati-

main nahi samajhata ki apa hari ki ninda kiya

karate the/ karate hain / karenge.

€. na marsaye bhavan harim nindisyati- main nahi
saha sakata ki apa hari ki ninda kiya karate the/
karate hain / karenge.

d. na marsaye bhavan harim nindet- main nahi

saha sakata ki apa hari ki ninda kiya karate the/

karate hain / karenge.
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The sitra kim-kilastyarthesu lrrah (P-3.3.146) says that
the Irz is used with the word kimkila and asti in the sense
of asambhavana (incredibility) and amarsa (intolerance).
Here asti denotes asti, bhavati and vidyate. This sutra
blocks the use of liri which was assigned by the previous
sitra (P.3-3.45). For example-

sraddadhe tvam
bhoksyase — main visvasa nahi karata kit um
sudra ka anna khate ho.

a. na kimkila sudrannam

b. na marsaye kimkila tvam sudrannam bhoksyase
— main sahana nahi karata kit um sudra ka anna
khate ho.
c. tvam sidriimm gamisyasi iti asti/bhavati/vidyate —
tuma sidri ka gamana karate ho, aisa hai kya?
The sutra vibhasa sakarkse (P-3.2.114) says that in the
anadyatana bhitakala (Past perfect), if the smrti-bodhaka
pada is used in the sentence with akariksya-bhava,
optionally it takes Irz. For example- smarasi krsna! vane
vatsyamastatra gascarayamah. -yada hai krsna, vana me
rahate the aura gaya charate the. (vatsyamah= rahate the;
carayisyamah = carate the).
These satra clearly indicates that the Irs lakara forms -
nindisyati, bhoksyase etc are being translated into the
forms of present tense in Hindi.
3.5 lot lakara (Imperative)
The nipata -sma is also used with loz by the sitra - sme lor
(P-3.2.165) when the word muhurta is there. Ex-
muhirtasya pascad sisyah patham pathatu sma- muhirta
bhara ke bada sisya parha padhe. In this example,
parhatu sma is being translated as pa¢he. The word sma is
also being used with the lar (present) and there the
meaning of present tense verb is getting changed into the
past tense. Here machine can get confused between these
two sma where the first is changing the tense and the
second is not giving any meaning.
3.6
In the lakarartha section, las has been discussed in the

lan lakara (Imperfect)

context of ha, sasvad, prasne, pura. But nowhere lan has
shown the meaning of other tense. For example-
a. iti ha cakara- usane aisa niscaya hi kiya tha.
iti ha akarot — usane aisa niscaya hr kiya tha.
sasvad akarot- usane sada aisa kiya tha.

b
c
d. sasvat cakara — usane sada aisa kiya tha.
e. agacchat kim (lasi)- gaya kya.

f

jagama kim? (li¢)- gaya tha kya.



g. iha pura chatrah avasan (last) - yahan pahale
chatra rahate the.
lin lakara - vidhilin and asirlin (Potential and
benedictive)
It is used with the indeclinable — cet, yadi, katham,
muhirta, api, ut, with yacca and yatra when the sense of
asambhavana is denoted, and in the sense of kimvrtta,

3.7

desire (in the absence of kascid), in the sense of
samarthya (capability) (without using the word alam in
the sentence).

According to the satra lip-cordhva-mauhartike (P-3.3.9),
lin is used with the word denoting the sense of the time
period of more than muharta. In the example —

a. muhartasya pascad upadhyayascet agacchet,
atha tvam adhisva- thodr dera me upadhyaya
aenge, aba tuma padho.

Here the verb agacchet is translated as aenge.

The sitra asamsa-vacane-lin (P-3.3.134) says that if the
word denoting the sense of asamsa is in the sentence, the
lin lakara is used to denote the future tense. For example-

b. upadhyayascet agacchet asamse yukto’adhiyiya
— yadi upadhyaya aenge to asa hai ki rhika se
padhenge.

Here also the verb agacchet is translated as aenge.
According to the satra kimvrtte linlritau (P-3.3.144)-
when the sense of ‘ninda’ is denoted by kah, katarah and
katamabh, the lirn lakara as well as Irr lakara is used with
the root. For example-

c. ko harim nindet (nindisyati va)- hari ki ninda
kaun karata hai?

The satra jatu-yadorlin (P-3.3.147) says that when the
sense of asambhavana and aksama is denoted and the
words jatu and yad are used in the upapada, the root takes
lin lakara. For example-

d. nasambhavami yat nama bhavan vedam nindet-
main socha bhi nahin sakata ki apa veda ki
ninda karate hain.

Therefore we see that the lin lakara is giving the meaning
of present and future in Hindi.

3.8 lun lakara (Aorist)

According to manr lus, lun lakara is used with man (in
upapada). For example- ma bhavan akarsi- apane nahin
kiya / apa nahin karenge. Here lusi has been used to
indicate future as well.
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3.9 Irn lakara (Conditional)

lizi nimitte Ir7i-kriyatipattau says that the Ir7 is used in
place of lin when the action is fruitless. sramasced
akarisyat uttirno abhavisyat (srama karoge to uttirna ho
jaoge). The satra bhite ca says that the Irn can be used to
denote past tense as well. The Same example can be
translated as ‘srama karate to uttirpa ho jate’. So we see
that the Ir7 can be translated into past as well as future
tense.

4. Conclusion:

The general rules for mapping the Sanskrit-Hindi verb
forms can be conflicted because of so many exceptional
usages of lakaras in different conditions. For example-
when some words (sma, nanu, nu, na, yavat, pura, kada,
karhi, kam, kataram, katamam, yo-so, cet, muhirta yavat
etc) are used with lat lakara, The translation shows the
past and future tense as well. This is a dilemma in verb
mapping. Therefore all the
lakarartha usage need to be examined linguistically so
that mapping rules can be formulated. The study of lakara
usage can improve the output of rule based SHMT.

the conditions of all
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