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Introduction 

The dissertation is an R&D effort at the M. Phil. level for developing a Subanta Recognition and 

Analysis System (SRAS) based on the subanta formulations of Pāini. The work consists of the 

following –  

• comprehensive research on the subanta rules of Aādhyāyī (AD), Siddhānta Kaumudī 

(SK), and Kāśikā Vtti (KV), 

• formalizing the subanta rules of Pāini and developing  the rule base, 

• creating linguistic resources appropriate for subanta recognition and analysis 

o creating an example base of pronouns, exceptions, and other typical subantas 

o creating a database of basic verb forms of about 90,000 verbs (of 500 commonly 

occurring verb roots) 

o creating an avyaya list of 520 entries 

o creating a test corpus of 120 electronic files of modern Sanskrit usage 

o creating a testing corpus of 500 common verb roots with added lyap primary 

suffix ending 

o creating a testing corpus of 500 common verb roots with added ktvā primary 

suffix ending 

o creating a testing corpus of 500 common verb roots with added tumun primary 

suffix ending  

o creating a corpus of  Pa–catantra stories 

o creating another corpus of some stories, essay and other from Sanskrit magazines 

and other resources  

• studying the feasibility of a Unicode online system for subanta recognition and analysis 
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• evaluating the tools and techniques  used – JSP for front end, Java for servlet objects, 

and MS-SQL Server 2005 for backend, JDBC for connectivity and Apache-Tomcat for 

web server 

• creating two systems – one for running in a server based non-portable environment with 

RDBMS as back-end, and other for stand-alone like environment but on Tomcat/Apache 

web server  

 

The SR&AS work-flow can be understood in the following diagram –  

 
Sanskrit text 

↓ 
 
 
 
 
 
↓ 
 
 
 
 
 

                    ↓                                                 ↓                                                 ↓   
 
 
 

                                       →                    ← 
 

      ↑                     ↓                                         ↑ 
 
 

 
 
 
↓ 
 

OUTPUT 
 

 

LINGUISTIC 
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PREPROCESSOR 

 
RECOGNIZER 

MORPHOLOGICAL 
ANALYZER

RULE BASE 

SUBANTA RULE SUBANTA 
EXAMPLE BASE DISPLAY 

NOMINAL 
DATABASE 
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The SR&AS gives 90 % of result when tested on the corpus. The result analysis was done on 

the following corpus (UTF-8, Devanagri) –  

S.No. File Theme Source Words Time in sec. 

1 Corpus-1 rājā sagara  andeśa 609 3 

2 Corpus-2 samrāa aśoka sandeśa 916 3.2 

3 Corpus-3 eka nibandha sandeśa 882 3 

4 Corpus-4 cācā neharu sandeśa 332 1 

5 Corpus-5 sarasvatī vandanā and a story sandeśa 241 1 

6 Corpus-6 ādhunika praśāsana sandeśa 1045 3.5 

7 Corpus-7 eka vaika sandeśa 849 2 

8 Corpus-8 paśya me rūpāi sandeśa 1328 4 

9 Corpus-9 Sanskrit sikśā sandeśa 306 2 

10 Corpus-
10 

saghe śakti sandeśa 4207 6 

 

Table- 1 : test corpus 

 

Previous work 
The Indian Heritage Group of the Centre for Development of Advanced Computing (CDAC) has 

developed a system called DESIKA, which claims to process all the words of Sanskrit and 

includes generation and analysis (parsing). It claims to have an exhaustive database based on 

amarakoa, a rule-base using the grammar rules of Pāini's aādhyāyī and heuristics based on 

nyāya & mimāsā śāstras for semantic and contextual processing. However, the system (as 

available at the TDIL site1) has subanta generation only and even that does not work properly.  

  

Huet has developed a Grammatical Analyzer System, which tags subanta-padas by analyzing 

sandhi, samāsa and sup affixation. This system is available online at: 

                                                 
1 http://tdil.mit.gov.in/download/Shabdabodha.htm  
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http://pauillac.inria.fr/~huet/SKT/sanskrit.html. The system suffers from weaknesses in terms of 

not being rooted in the Pāini's system. As a result, there are so many errors that it practically 

becomes unusable. Secondly, the Huet’s system takes phrases and not full sentences or texts.  

The Rashtriya Sanskrit Vidyapeeth, Tirupathi under the leadership of Prof. K. V. 

Ramakrishnamacharyulu (currently Vice Chancellor of Rajasthan Sanskrit University) has done 

commendable work on the Sansk-net project. This Project was proposed by the Indian Heritage 

Group (IHG), Real-Time Systems Group (RTSG), and Center for Development of Advanced 

Computing (C-DAC), Bangalore, to be an initiative with Rashtriya Sanskrit Vidyapeetha 

(RSVP), Tirupati. The objectives of this project are- to present the database available in different 

institutions in a computer framework, develop the hardware, software and the technical 

capability to place the information in the modern technical framework, computer linkage among 

different institutions so that each institution can have access to the database available in the other 

institutions, make use of the principles and techniques available in nyāya, vyākaraa, vedānta 

and vedāga for developing new paradigms for the computer, packages for training for the 

faculties in the scientific work and śāstraic world for making best use of the infrastructural 

facility and facilitate preservation of the information on rare manuscript, Vedic literature and 

śāstras.  Prof. Vineet Chaitanya and Amba Kulkarni are visiting the institution and are currently 

guiding several Sanskrit R&D initiatives with far reaching consequences. 

Vanasthali Vidyapeeth, Vanasthali, Rajasthan, has also been working on Sanskrit. Jawaharlal 

Nehru University finished the CASTLE (Computer Assisted Sanskrit Teaching and Learning 

Environment) project and some related work in this area like Sanskrit processing tools and 

Sanskrit authoring system. Some of these may be available on the TDIL website 

http//tdil.mit.gov.in. 

 

Academy of Sanskrit Research, Melkote, Mysore has been actively involved in bringing scholars 

doing technology R&D for Sanskrit and śāstras on a single platform. In 1993, it organized a 

seminar on Sanskrit and computer based linguistics and in 1994, a seminar on Interface 

Mechanisms in śāstras and Computer Science. The latter, among other things, brought out 

similarities in the traditional Indian theories and principles of Artificial Intelligence. 

 



 10

The Special Centre for Sanskrit Studies, Jawaharlal Nehru University, New Delhi is currently 

engaged in the following R&D - kāraka Analyzer, sandhi splitter and analyzer, verb analyzer, 

NP gender agreement, POS tagging of Sanskrit, online Multilingual amarakoa, Pāini's 

Aādhyāyī search engine, online Mahābhārata indexing and Jha (2006) presented a model of 

Sanskrit Analysis System (SAS)2. The RCILTS project under Prof. G.V. Singh at the School of 

Computer and Systems Sciences has prepared useful linguistic resources for Sanskrit. 

Morphological analyzers for Sanskrit, Telugu, Hindi, Marathi, Kannada and Punjabi have been 

developed by Akshara Bharathi Group at Indian Institute of Technology3, Kanpur,  and 

University of Hyderabad funded by Ministry of Information Technology the project  claims  to 

have  95% coverage for Telugu (arbitrary text in modern standard Telugu), and  88% coverage 

for Hindi.  This system is available on the site for downloading as well as online at: 

http://www.iiit.net/ltrc/morph/index.htm  

Anusaaraka (developed by Akshar Bharati group, IIIT, Hyderabad) is a computer software which 

renders text from one Indian language into another, a sort of machine translation. It produces 

output which is comprehensible to the reader, although at times it might not be grammatical.  

The system is available at the IIIT Hyderabad site4) 

 

How is this work different? 

The work is different from existing research in the following ways – 

1. no online RDBMS based recognizer-analyzer is available till date, which accepts and 

displays results in Unicode Devanagari script but this system takes Unicode Devanagri 

text and displays results in Devanagari, 

2. this system takes Devanagari utf-8 text as input and delivers Devanagari utf-8 text output 

using a Java servlet – Apache-Tomcat - JDBC - RDBMS technology, 

                                                 
2 Jha, Girish Nath et al, “Towards a Computational analysis system for Sanskrit” in the proceeding of first 
National symposium on Modeling and Shallow parsing of Indian Languages at Indian Institute of 
Technology Bombay pp 25-34 on 2nd to 4th April 2006 
 
3 http://www.iiit.net/ltrc/morph/index.htm access on Feb 13th 2006 
4 http://www.iiit.net/ltrc/Anusaaraka/anu_home.html 
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3. gives a comprehensive computational analysis of subanta-padas in a Sanskrit text, and 

does basic tagging of verbs and avyayas too, 

4. uses a hybrid approach of Pāinian formalism and example-based techniques to process 

input text. It works on the morphological nature of bases and applies the vibhakti 

information for processing, 

5. the system can be used for larger processing of Sanskrit for text simplification and 

machine translation 

 

Summary of chapters 

Chapter I discusses morphological analyzers, current status of R&D in this field, structure and 

organization of of Aādhyāyī (AD), and subanta of Pāini.  

Chapter II discusses subanta formalism of Pāini and mechanisms to recognize verb, avyaya 

and subanta in Sanskrit text. 

Chapter III discusses the analysis of subanta-padas.  

Chapter IV discusses the implementation aspects – the front end, Java objects,   databases, 

linguistic resources (corpus and rule bases and example bases), how they work and what is basic 

requirement of the system and how to apply sandhi and subanta rule where ever necessary.  

Conclusion discusses future R&D, limitations of the system and result analysis. 

 

Limitations 

• Some verbs have the same form as subantas, for example pÉuÉÌiÉ, UÉqÉÈ, aÉcNûÌiÉ the system 

will exclude such subantas as verbs. 

• The morphological ambiguity of several vibhaktis like prÉÉqÉç, AÉåxÉç, prÉxÉç persist when 

processed in isolation. These can be solved at the larger level.  

• It does not split the samāsas into constituent subantas by way of reverse sandhi so that 

reverse subanta can be done. This will be implemented with the samāsas component. 

• In some cases, the recognition of the base form is ambiguous, for example, for the Wèû 

ending and vÉç ending prātipadikas, the last characters change in Oèû and Qèû respectively. So 
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system ca not recognize correct prātipadikas. In this condition, the system will give other 

possible results. For example: ÍsÉOèû, ÍsÉQèû, iÉÉSØMçü, iÉÉSØaÉç etc. 
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1.1. Morphological analyzers 
Morphological analyzers are critical for any useful natural language system. This is more 

so for morphology rich Indian languages. Even for configurational languages like English, a 

syntactic parse will have to go down further to the morphology level. The variation and 

arbitrariness in the behavior of morphemes have been challenges for most analyzers. 

Traditionally morphological processors have been used for the following tasks–  

• Analysis 

� Taggers 

� Chunkers 

� Word breakers/lemmatizers 

• Word builders 

� Paradigm generator 

Recent advancements in this field for building useful analyzers have been in last 10-15 

years. The field has become more applied now than being just academic research.  

 

1.1.1 Approaches and technology 
Computational morphology has been following simple rule based string processing 

techniques as well as finite state techniques depending on the nature of morphology in each 

language. 

 

1.1.1.1 Cut and Paste method 

Cut and paste is a very popular method in computational linguistics. The canonical 

form is derived by removing and adding letters to the end of a string. The best known ancestor of 

these systems dates back to the 1960s5. 

Another system known as MORPHOGEN (Petheroudakis, 1991) is a commercial toolkit 

for creating sophisticated cut and paste analyzers6. The MAGIC (Schuller, Zierl, 1993) is a cut 

                                                 
5  Allen, J., Hunnicutt, M. S., and Klatt, D. (1987). From text to speech---the MITalk system. MIT Press, Cambridge,   
    Massachusetts. 
6 Petheroudakis, J. (1991). MORPHOGEN automatic generator of morphological information for base form reduction.  
    Technical report, Executive Communication Systems ECS, Provo, Utah. 
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and paste rule based system in which rules are applied in advance to produce the right allomorph 

for every allowed combination of a morpheme7 

 

1.1.1.2 Finite State techniques  

Finite state techniques are used in cases where large lexicons are to be checked. It also 

explains morphotactics better than the cut-paste method.  Automatic recognition and generation 

of word forms was introduced early 80s.  Rules of morphological alternations could be 

implemented using FSTs as a finite state network (Johnson 1972, Kaplan and Kay 1994)8. First 

practical application of model appeared in the 90s (Koskenniemi 83, Karttunen 1993, Antworth 

1990, Kartunnen and Beesley 1992, Ritchie, Russell et al, 1992, sproat 1992)9. These systems 

used linked letter trees for the lexicon and parallel FSTs encoding morphemic alternations. The 

FS techniques are generally used for searching large scale spellchecking wordlists. They also 

allow bi-directional processing (i.e. both generation and analysis can be performed) 

 

1.1.2 Morphological Analyzers for non Indian languages  
 Some morph-analyzers have been developed of foreign languages also. Many analyzers 

available on web, some of these details follow: 

 1.1.2.1 PC Kimmo   

PC-KIMMO is a new implementation for microcomputers of a program dubbed KIMMO 

after its inventor Kimmo Koskenniemi (Koskenniemi 1983). It is of interest to computational 

linguists, descriptive linguists, and those developing natural language processing systems10. The 

program is designed to generate (produce) and/or recognize  

(parse) words using a two-level model of word structure in which a word is represented as a 

correspondence between its lexical level form and its surface level form. Work on PC-KIMMO 

                                                 
7   Schuller, G., Zierl, M., and Hausser, R. (1993). MAGIC. A tutorial in computational morphology. Technical report,  
    Friedrich-Alexander Universitat, Erlangen, Germany. 
8  Kaplan, Ronald M., and Kay, Martin (1981). Phonological Rules and Finite-State Transducers. Paper presented at  
    the  Annual Meeting of the Linguistic Society of America. New York. 
9 Kimmo Koskenniemi. Two-level morphology: A general computational model for word form recognition and  
   production. Publication No: 11, Department of General Linguistics, University of Helsinki, 1983. 

10 http://www.sil.org/pckimmo/   accessed on 25th December 2005 
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began in 1985. A PC-KIMMO description of a language consists of two files provided by the 

user: 

• a rules file, which specifies the alphabet and the phonological (or spelling) rules, 

and  

• a lexicon file, which lists lexical items (words and morphemes) and their glosses, 

and encodes morph tactic constraints.  

The theoretical model of phonology embodied in PC-KIMMO is called two-level 

phonology. The two functional components of PC-KIMMO are the generator and the recognizer. 

The generator accepts as input a lexical form, applies the phonological rules, and returns the 

corresponding surface form. It does not use the lexicon. The recognizer accepts as input a surface 

form, applies the phonological rules, consults the lexicon, and returns the corresponding lexical 

form with its gloss.  

Figure 1 shows the main components of the PC-KIMMO system11. 
 
 
           +-----------+        +-----------+ 
           |  RULES    |        |  LEXICON  | 
           +----+------+        +------+----+ 
                |-------+      +-------| 
                        |      | 
                        v      v 
    Surface Form:  +------------------+      Lexical Form: 
     spies ------->|    Recognizer    |----> `spy+s 
                   +----+-------------+      [N(spy)+PLURAL] 
                        | 
                        v 
                   +------------------+ 
     spies <-------|    Generator     |<----- `spy+s 
                   +------------------+ 

 
Figure 1.1 Main components of PC-KIMMO 

PC-KIMMO runs on the Windows, Macintosh and UNIX systems. There are two 

versions of the PC-KIMMO release, one for IBM PC compatibles and one for the Macintosh. 

Each contains the executable PC-KIMMO program, examples of language descriptions, and 

the source code library for the primitive PC-KIMMO functions. The PC-KIMMO executable 

program and the source code library are copyrighted but are made freely available to the 

general public under the condition that they not be resold or used for commercial purposes. 

                                                 
11 http://www.sil.org/pckimmo/  
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The PC-KIMMO release contains the executable PC-KIMMO program, the function library, 

and examples of PC-KIMMO descriptions for various languages, including English, Finnish, 

Japanese, Hebrew, Kasem, Tagalog, and Turkish. These are not comprehensive linguistic 

descriptions; rather they cover only a selected set of data12.         

1.1.2.2 CLAWS  

CLAWS (Constituent Likelihood Automatic Word-tagging System) 13 POS tagging 

software for English text has been continuously developed by University Centre for Computer 

Corpus Research on Language (UCREL) in early 1980s. The latest version of the tagger, 

CLAWS-4, was used to POS tag 100 million words of the British National Corpus (BNC). 

CLAWS, has consistently achieved 96-97% accuracy (the precise degree of accuracy varying 

according to the type of text). Judged in terms of major categories, the system has an error-rate 

of only 1.5%, with c.3.3% ambiguities unresolved, within the BNC. More detailed analysis of the 

error rates for the C5 tagset in the BNC can be found within the BNC Manual14.  

 
1.1.2.3 Arabic Morphological Analysis and Generation 

Kenneth R. Beesley at the Xerox Research centre Europe, chemin de Maupertuis, 38240 

MEYLAN, France has been developed an Arabic Morphological Analysis and Generation. 

Arabic morphological analyzer and generator, which was built using Xerox Finite-State 

Technology. The system accepts Modern Standard Arabic words and returns morphological 

analyses and English glosses. Arabic words are displayed in Arabic script using Java applets. 

This lexicography and Arabic-language consultation for the research system was provided by 

Tim Buckwalter. The Arabic "Yarb" font used in the  

interfaces was created by Yannis Haralambous. System design, interfaces, Arabic-script 

rendering, and computational linguistics were done by Ken Beesley. Arabic language consulting 

and lexicography for the commercialization in 2002 was provided by Martine Pétrod15 

                                                 
12 http://www.sil.org/pckimmo/  

13 http:// www.comp.lancs.ac.uk/ucrel/claws  access on 15th January 2006  

14 www.comp.lancs.ac.uk/ucrel/claws 
15 http://www.xrce.xerox.com/competencies/content-analysis/arabic/ 
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1.1.2.4 Comprehensive morphological analysis of Chinese, Japanese and Korean 
text 

Asian language analyzers are used in some of the world’s most transaction-heavy 

environments, like Google’s search engine and Amazon’s e-commerce site. Rosette Base 

Linguistics for Chinese, Japanese and Korean are extremely accurate and reliable solutions to 

help complex applications process unstructured Asian language text by conquering some of these 

languages’ many challenges, such as the use of numerous scripts and absence of spaces between 

words. Using advanced morphological analysis, Asian Base Linguistics perform functions 

critical for analyzing Asian text such as segmentation, lemmatization, noun decompounding, 

part-of-speech tagging, sentence boundary detection, and base noun phrase analysis16. 

1.1.2.5 ARIES Natural Language Tools for Spanish 

The ARIES Natural Language Tools make up a lexical platform for the Spanish 

language. These tools can be integrated into NLP applications. They include: a large Spanish 

lexicon, lexical maintenance, access tools, and morphological analyzer and generator. 

Non-exclusive, non-transferable licenses are available for the following components:  

• The Prolog GRAMPAL analyzer/generator  

A public domain demonstration system written in Prolog of morphological   treatment 

and lexicon. It includes a small demo lexicon, a DCG grammar  

for word formation and some predicates to test both analysis and generation. It runs under 

Sicstus Prolog 2.1.9.  

• The Prolog GRAMPAL dictionary  

A collection of Prolog predicates suitable for use with the public domain GRAMPAL 

DCG grammar. It is capable of generating/recognizing well formed inflected forms for 

verbs, nouns and adjectives. It has no adverbs, determiners, conjunction, prepositions, 

etc. It does not treat clitic pronoun attachment or derivatives.  

• The expanded ARIES dictionary   

                                                 

16 http://www.basistech.com/base-linguistics/asian/  
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A collection of expanded entries (allomorphs) with morphological information. It 

contains a full set of morphemes dealing with clitic pronoun attachment (but without verb 

marking for correct attachments). It includes information about some derivative 

morphological processes (inflected adjectives from past participles and adverbs ended in 

"-mente" from adjectives). 

• The source ARIES lexical base  

A collection of inflectional models, rules for off-line computing of allomorphs, 

unexpanded lemma entries, lexicalized irregular words. It is the most complete source of 

information we have available and the most useful for dictionary maintenance. A tool for 

expanding the source dictionary to the expanded dictionary is also provided. The current 

size of this lexicon is 38,500 lemma entries (21,000 nouns, 10,000 adjectives, 7,500 verbs 

and 500 auxiliary words) plus more than 600 inflectional morphemes. 

• Access tools  

The C/C++ programming interface for lexical access to the ARIES dictionary: It is a set 

of tools and libraries to build tree indexes to the allomorph dictionary and to retrieve 

them by an application.  

• Morphological analyzer  

The C/C++ morphological analyzer that makes use of the lexical interface mentioned 

above. This permits to improve efficiency by integrating word  

 

 

segmentation with lexical access also. By now, it is a (pseudo)-unification chart based 

parser for context-free morphological grammars.  

These system supported platforms are UNIX and DOS Operating System with GNU gcc/g++ 

(djgpp for DOS) compilers. Tools have been tested MSDOS, HP-UX 9.05, SunOs 4.1.3 and 

Solaris 2.417.  

1.1.2.6 Morphological analysis of Bulgarian sentence 

                                                 
17 www.mat.upm.es/~aries/description.html 
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For a couple of years a system of machine dictionaries a lexical database for the 

Bulgarian language and a morphological processor have been developed at the Department of 

Computer Science of the University of Plovdiv. The system for lexical database management is 

situated on a WEB server18. 

1.1.2.7 French Morphological analyzer 

The ARTFL Project: morphological analysis using the INFL analyzer allows you to enter 

one or more French words (lower case only, no punctuation) at the prompt and returns the 

context-free morphological analysis for each19. 

 

1.1.2.8 Greek Morphological Analyzer 

The Perseus Project: morphological analysis using the morphological analyzer allows you 

to enter one or more Greek words in Latin transliteration at the prompt and returns the 

morphological analysis for each term20. 

 

1.1.2.9 Latin parser and translator 0.96 

This is a Visual Basic program which translating from Latin into English developed by 

Adam McLean. The alternative translations for ambiguous words have been extended, and the 

user can now edit, within the program, the Latin as well as English translation files. Version 0.96 

has fixed a number of minor bugs in the Latin parsing, added some extra help information, 

changed the program layout a little, and now comes with an installer21.  

 

1.1.2.9 Multilingual Verb Conjugator  

Multilingual verb conjugator, conjugate at least some of the regular verbs in 27 different 

languages. Database of this system have been cover 27 different languages including Italian, 

                                                 

18 http://www.uni-plovdiv.bg/dcs/morphe.htm 

19 http://humanities.uchicago.edu/orgs/ARTFL/forms_unrest/analyze.query.html 
20 http://www.perseus.tufts.edu/cgi-bin/morphindex 
 
21 http://www.logosconjugator.org/newverb/verba_dba.verba_main.create_page?lang=en 
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French, Spanish, Polish, German, Esperanto, English, Latin, Portuguese, Greek, Finnish, Czech, 

Croatian, Sicilian. It is a work in progress that still lacks many verbs22.   

 

1.1.2.10 Turkish Morphological analyzer 

This analyzer has been developed using the two-level transducer technology developed 

by Xerox. It can process near about 900 forms per second. This implementation of Turkish uses 

about 30,000 Turkish root words. 

 

1.1.3 Morphological Analyzers for Indian languages 
The R & D for morphological analyzers for Indian languages was spearheaded by setting 

up of RCILTS (Resource Center for Indian Languages Technology Solutions) by the Ministry of 

Communications and Information Technology (MCIT)23. The leading resource centers are – 

• IIIT,  Hyderabad 

• IIT Kanpur 

• IIT Kharagpur 

• IIT Mumbai 

Much work in the area of NLP in India has been carried out is still on at several places 

and in several languages. Of particular mention is the works carried out in  

• National Centre for Software Technology (NCST) 

• Indian Statistical Institutes (ISI) 

• Thapar Institute of Engineering and Technology 

• Utkal University, Anna University  

• Chennai, Bhubaneshwar, 

• A tagged text corpus developed from using the web as source of data in Bengali at 

Jadavpur University,  

• Kolkata  and University of Hyderabad,  

• Indian Institute of Science, (IISc) Bangalore 

• Central Electronics Engineering Research Institute (CEERI), Pilani 

                                                 
22 http://www.nlp.cs.bilkent.edu.tr/cgi-bin/tma 
23 http://www.mcit.gov.eg/ 
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• Tata Institute of Fundamental Research, Mumbai 

• An analyzer being developed for Manipuri  
• IBM, India research lab, Microsoft India, Tata Consultancy Services, HP, HCL and 

Webdunia etc. 

 

Work on Sanskrit informatics has been going on at following place 

• C-DAC (Pune) 

• Special centre for Sanskrit studies, Jawaharlal Nehru University, New Delhi 

• Vanashtali Vidyapeeth, Rajasthan 

• Rastriya Sanskrit Vidyapeeth Tirupathi  

• Lal Bahadur Shastri Rastriya Sanskrit Vidyapeeth, New Delhi. 

• Academy of Sanskrit Research, Melkote, Mysore  

1.1.3.1 Morphological Analyzers by Akshara Bharathi Group 

Morphological analyzer for Sanskrit, Telugu, Hindi, Marathi, Kannada and Punjabi have 

been developed by Akshara Bharathi group at Indian Institute of Technology, Kanpur, India and 

University of Hyderabad, Hyderabad, India (funded by Ministry of Information Technology, 

India) and claim for the 95% coverage for Telugu (for arbitrary text in modern standard Telugu) 

and 88% coverage for Hindi. 

1.1.3.2 Hindi-Marathi-Telugu Morphological analyzers24 

This morphological analyzer allows you to choose your language and your font. It 

includes links to pages with other linguistic resources for Indian languages and English, 

dictionaries the National Institute of Information Technology in India.  

1.1.4 Current status 

                                                 

24 http://www.iiit.net/ltrc/morph/morph_analyser.html 
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The Resource Centre for Indian Languages Technology solution Indian Institute 

Technology Guwahati has developed two morphological analyzers for Assamese and Manipuri. 

They have been used both in the spell checker and OCR systems. Both the morphological 

analyzers use the technique of stemming where in the affixes are either deleted or added to arrive 

at the root words. The system is not available site but detail is available on the IIT Guwahati site: 

http://www.iitg.ernet.in/rcilts/r_d.htm  

 

1.1.5 Sanskrit morphology 
The study of the structure and form of words in languages or a language, including 

inflection, derivation, and the formation of compounds is called morphology. In Sanskrit, a 

syntactic unit is called pada. Cordona25 (1988) posits the formula for Sanskrit sentence (N-

En)p…(V-Ev)p. Pada can be nominal (subanta) or verbal (tianta). These forms are formed by 

inflecting the stems and hence they are part of Sanskrit inflectional morphology. The derivational 

morphology in Sanskrit studies primary forms (kdanta) and secondary forms (taddhitānta), 

compounds (samāsa), feminine forms (strī pratyayānta) etc. 

Sanskrit has two types of morphology- nominal and verbal. Sanskrit has approximately 

2014 verb roots (including kandvādi), classified in 10 gaas, the derived verb forms can have 12 

derivational suffixes26. These can have ātmanepadi and prasmaipadi. A verb root may have 

approximately 2190 (tense, aspect, number etc.) morphological forms. Sanskrit Nominal 

morphology of two types, Primary [kdanta (roots forms that end with kt suffixes)] and 

secondary [taddhitānta (noun forms that end with taddhita suffixes)]. Secondary nominal 

morphology may be of following types like- samāsānta (compound nouns), strīpratyayānta 

(feminine forms) etc. They can also include upasargas (prefix) and avyayas (indeclinables) etc. 

According to Pāini, there are 21 morphological suffixes (seven vibhaktis and combination of 

three numbers = 21)27 which are attached to the nominal bases (prātipadika)28 according to 

syntactic category, gender and end character of the base.  
 

                                                 
25 George Cardona, 1988 Pãnini, His Work and its Traditions, vol ... i (Delhi: MLBD, 1988) 
26 xÉlÉç-YrÉcÉç-MüÉqrÉcÉç-YrÉXèû-YrÉwÉÉåÅjÉÉÅÅcÉÉUÎYuÉoÉç-ÍhÉerÉXûxiÉjÉÉ | 
  rÉaÉÉrÉ     DrÉXèû     ÍhÉXèû   cÉåÌiÉ     ²ÉSvÉÉÅqÉÏ     xÉlÉÉSrÉÈ ||     
27 xuÉÉæeÉxÉqÉÉæOèNû·ÉprÉÉÎqpÉxXåûprÉÉqprÉxXûÍxÉprÉÉqprÉxXûxÉÉåxÉÉÇXçrÉÉåxxÉÑmÉ |4|1|2|| 
28 AjÉïuÉkÉÉiÉÑUmÉëirÉrÉÈ mÉëÉÌiÉmÉÌSMüqÉç |1|2|45||, M×ü¨ÉÌ®iÉxÉqÉÉxÉÉ¶É |1|2|46||  



 24

1.2. System of Pāini and Subanta  

1.2.1 System of Pāini  
Pāini's grammar AD (approximately 7th BCE) is important for linguistic computation 

for two reasons. One, it provides a comprehensive and rule based account of a natural language 

in about 4000 rules - the only complete grammatical account of any language so far. Two, the 

model of a 'grammar-in-motion' that it provides seems to closely mimic a fully functional 

Natural Language Processing (NLP) system29 
 

Aādhyāyī  (7th BCE) is a composite text including the following modules - 

1. śivasūtra or pratyāhārasūtra (14) (PS) 

2. śabdānuśāsana or sūtrapāha (3965 or 3983 in kāśikāvtti (SP)  

3. dhātupāha (1967 verb roots - 2014 including kavādi roots) (DP)  

4. gaapāha (other pertinent items like primitive nominal bases, avyayas) (GP)  

Sūtrapāha (SP) is arranged in eight adhyāyas (chapters) each divided into four sub-chapters 

(pādas). The SP has approximately 3965 rules (sūtras) which have been arranged in x.x.x format 

(to be accessed in as adhyāya . pāda . sūtra format)30 

 

The following is a summary of topics discussed in the Aādhyāyī31 - 

Chapter I 

� Major definitional and interpretational rules 
� Rules dealing with extension (atideśa) 
� Rules dealing with atmanepada-parasmaipada 
� Rules dealing with the kāraka 

Chapter II 

� Rules dealing with compounds (samāsa) 

                                                 
29 http://www.languageinindia.com/feb2004/panini.html 
30 Jha Girish Nath  ‘The System of Panini’ Language in India, volume 4:2 February 2004  
31 Sharma, Rama Nath, The Aādhyāyī of Pāini – Volume-I page-75-76 
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� Rules dealing with nominal inflection 
� Rules dealing with number and gender of compounds 
� Rules dealing with replacements relative to roots 
� Rules dealing with delection by luk 

Chapter III 

� Rules dealing with derivational of roots ending in affixes san etc. 
� Rules dealing with the derivational of ending in a kt 
� Rules dealing with the derivational of ending in a ti 

Chapter IV 

� Rules dealing with derivation of a pada ending in a sup 
� Rules dealing with feminine affixes 
� Rules dealing with the derivational of nominal stems ending in an affix termed 

taddhita 

Chapter V, VI & VII 

� Rules dealing with doubling  
� Rules dealing with samprasāraa 
� Rules dealing with the sahitā 
� Rules dealing with the augment (āgama) su 
� Rules dealing with accents 
� Rules dealing with phonological operations relatives to a pre-suffix base (aga) 
� Rules dealing with operations relative to affixes augment etc. 

Chapter VIII 

� Rules dealing with doubling (dvitva) relative to a pada 
� Rules dealing with accent relative to a pada 
� Rules dealing with other phonological relatives to a pada 
� Rules dealing with miscellaneous operations relative to a non-pada 

Kapoor(1992) has reduced the treatment of subject matter into four divisions32: Chapters 

1-2 dealing with classification and enumeration of bases and categories, Chapters 3-5 consist of 

prakti-pratyaya enumeration, and derivation of bases, Chapters 6-8.1 deal with the synthesis of 

prakti-pratyaya, and Chapters 8.2-8.4 deal with the rules of morphophonemic. 

The modules of AD 
 

                                                 
32 Kapoor, Kapil, “Text Interpretation: The Indian Tradition” 
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śiva sūtras or pratyāhāra sūtra (PS) 

The purpose of the PS component is to give a list of all Sanskrit phonemes. But rather 

than listing just the phonemes, the sūtras in the PS component are interspersed by meta-linguistic 

markers, called anubandhas.  By a well defined method (ādirantyena sahetā),  Pāini creates 

variables or macros to be used in his grammar.  For example, al refers to the list of all phonemes, 

ac refers to all vowels, hal to all consonants and ñam  to all nasals. The 14 sutras are-  

a i u      [A C E hÉç]  
  k         [G I Mçü] 
e o       [L AÉå Xèû,] 
ai au c     [Lå AÉæ cÉç] 
h y v r    [Wû rÉ uÉ U Oè] 
l     [sÉ hÉç] 
– m   n m   [gÉ qÉ Xè hÉ lÉ qÉç] 
jh bh –   [fÉ pÉ gÉç] 
gh h dh    [bÉ Rû kÉ wÉç] 
j b g  d ś     [eÉ oÉ aÉ Qû S vÉç] 
kh ph ch h th c  t v  [ZÉ T üNû P ûjÉ cÉ O ûiÉ uÉç] 
k p y       [Mü mÉ rÉç,] 
ś  s r       [vÉ wÉ xÉ Uç,] 
h l      [W sÉç] 

 

The first 4 sūtras cover all the vowels and the last 10 sūtras include all the consonants. 

Again, all vowels and consonants of Sanskrit have been arranged in such a way in these sūtras 

that they can be referred to without mentioning them separately.  

 

Of the hundreds pratyāhāras that could in principle be formed from these sūtras, Pāini 

has used 43 (of a 44th introduced by later grammarians, rañ=(r,l) )33. Note that some prtyāhāras 

                                                 
33  XûhÉOûguÉÉiÉç xqÉ×iÉÉå WØûrÉåMüÈ,  cÉiuÉÉU¶É cÉqÉÉlqÉiÉÉÈ | 
  vÉsÉÉprÉÉÇ wÉQèû rÉUÉimÉgcÉ, wÉÉSè ²Éæ cÉ  MühÉiÉx§ÉrÉÈ || 
  MåüwÉÉÎgcÉccÉ  qÉiÉå  UÉåÅÌmÉ,  mÉëirÉÉWûÉUÉåÅmÉUÉå qÉiÉÈ | 
  sÉxjÉÉÅuÉhÉåïlÉ        uÉÉgNûlirÉlÉÑlÉÉÍxÉMüoÉsÉÉÌSÈ || 
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are ambiguous. For example,  occurs twice in the list, which means that you can assign two 

different meanings to prtyāhāras a34 (including or excluding  etc.)  

sūtrapāha (SP) 

The SP contains about 3965 sūtras or 3983 in kāśikā vtti arranged in chapters (adhyāya) 

and sub-chapters (pāda) in a particular order35.  

Chapter Pāda I Pāda II Pāda III Pāda IV Total 

Rules 

1st  74 73 93 109 349

2nd 71 38 73 85 267

3rd 150 188 176 117 631

4th 176 144 166 144 630

5th 135 140 119 160 554

6th 217 198 138 175 728

7th 103 118 119 97 437

8th 74 108 119 68 369

Total Rules in Aādhyāyī   3965 

Table 1.1 : Distribution of AD sūtras 

sūtras are verb-less sentences unlike those in natural language and give an impression of 

formula or program like code. They are of following types36 – 

� Samjña (Technical Rules): Rules which assign a particular term to a given entity. 

� Paribhāā (Interpretive Rules): Rules which regulate proper interpretation of a 

given rule or its application.  

                                                 
34 AhÉÑÌSixÉuÉhÉïxrÉ cÉÉmÉëirÉrÉÈ 
35 Shastri, Bheemsen, Laghusiddaantkaumudi Ist part, page: 5 
36  xÉÇ¥ÉÉ cÉ mÉËUpÉÉwÉÉ cÉ ÌuÉÍkÉÌlÉïrÉqÉ LuÉ cÉ | 
  AÌiÉSåvÉÉåÅÍkÉMüÉU¶É wÉÎQèuÉkÉÇ xÉÔ§ÉqÉÑccrÉiÉå || 
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� Vidhi (Operational Rules): Rules which state a given operation to be performed on a 

given input. 

� Niyama (Restriction Rules): Rules which restrict the scope of a given rules. 

� Atideśa (Extensions Rules): Rules which expand the scope of a given rules, usually 

by allowing the transfer of certain properties which were otherwise not available.    

� Adhikāra (Heading Rules): Rules which introduce a domain of rules sharing a 

common topic, operation, input, physical arrangement, etc. 

Samjñā (introduce classes and technical rules) 

Pāini’s samjñā rules define terms or conventions (or macros) to be used in the grammar.  

The object which is assigned a samjñā is called a samjñī. Pāini has used approximately 100 

technical terms which can be classified in view of their samjñā in three categories 

� śabdasamjñā  assigns a samjñā to a linguistic term, for example,  vddhi, prātipadika, 

dhātu, aga, pada etc. 

� arthasamjñā assigns a samjñā to the meaning of linguistic term, for example,  luk, 

lopa, ślu, lup etc. 

� dharmasamjñā assigns a samjñā to the quality (gua) of a sound segment,  for 

example, adarśana, udātta, anudātta svarita etc. 

 

Paribhāā (Interpretive Rules) 

The interpretive rules called paribhāā provide a check on the operational rules so that 

they do not suffer from faults such as ativyāpti (over application), avyāpti (under 

application) and asambhava (impossible application). Pāini has located about seventy-

five such interpretive rules in different parts of the grammar. For example, ādyantau 
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akitau [1.1.47], midaco’ntyādpara [1.1.47], ahī  sthāne yogā[1.1.49], 

sthāne’ntaratama [1.1.50], ura rapara [1.1.51], icca37 [1.1.53] etc.    

Vidhi (Operational) 

Operation rules provide for a certain operation to be performed. In this sense, the term 

vidhi refer to kārya (operation, action) vidhi is also used in the sense of the object of an 

operation. The derivational mechanism of the Aādhyāyī entails the following operation- 

� Placement (pratyaya) like pratyaya [3.1.1], paraśca [3.1.2], dhāto [3.1.91] etc. 

� Addition (āgama) like hrasvanadyāpo nu [7.1.54], āmi sarvanāmna su [7.1.52] etc 

� Replacement (ādeśa) like aka savare dīrgha [6.1.101], ecoayavayāva [6.1.78], 

ikoyaaci [6.1.77], ato’m [7.1.24] etc. 

� Modification (vikaraa) like kartari śap [3.1.68], divādibhya śyan [3.1.69] etc. 

Deletion (lop) like halantyam [1.3.3], laśakvataddhite [1.3.8], upadeśe’janunāsik it 

[1.3.2] etc. 

Niyama (Restriction) 

Rules which restrict the scope of a given rule. 

Examples: goto it [7.1.90], striyā–ca [7.1.96], ttīyādiu bhāitapuskam puvad 

gālavasya [7.1.74]38 etc. 

Atideśa (Extensions) 

 The function of an extension rule is to widen the scope of application of a technical or 

operation rule. atideśa is of three types  

� samjñātideśa like asayogālli kit [1.2.5] 

� sthānyātideśa like sthānivadādeśo’nalvidhau [1.1.46] 
                                                 
37 AÉSliÉÉæ OûÌMüiÉÉæ [1.1.47], ÍqÉScÉÉåÅlirÉÉSèmÉUÈ [1.1.47], wÉ¸Ï xjÉÉlÉå rÉÉåaÉÉ [1.1.49], xjÉÉlÉåÅliÉUiÉqÉÈ [1.1.50], EUhÉç UmÉUÈ [1.1.51], ÌXûccÉ 
[1.1.53]. 
38 aÉÉåiÉÉå ÍhÉiÉç [7.1.90], Îx§ÉrÉÉgcÉ [7.1.96], iÉ×iÉÏrÉÉÌSwÉÑ pÉÉÍxÉiÉmÉÑÇxMüÇ mÉÑÇuÉSè aÉÉsÉuÉxrÉ [7.1.74] 
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� yuktātideśa  like lupi yuktavad vyaktivacane [1.2.51] 

Adhikāra (Heading) 

Rules which introduce a domain of rules sharing a common topic, operation, input, 

physical arrangement, etc. 

Examples: pratyaya [3.1.1], paraśca [3.1.2], taddhitā [4.1.76], dhāto [3.1.91], 

sahasupā [2.1.4] etc. 

Dhātupāha (1967 verb roots - 2014 including kavādi roots) (DP).  

The dhātupāha is a lexicon of Sanskrit verb roots assumed or explicitly called by the SP 

component There are 1967 verb roots, 2014 including kavādi roots in Pāini dhātupāha. It is 

organized into ten classes as follows –  

 
Sr. Class Total 

roots 

Modification 

1 bhvādi 1035 śap 

2 adādi     71 luk 

3 juhotyādi     24 śu 

4 divādi    141 śyan 

5 svādi     34 śnu 

6 tudādi   155 śa 

7 rudhādi    25 śnam 

8 tanādi    10 u 

9 kryādi    62 śnā 

10 curādi  410 śap 

Total 10 1967 10 

 

Table-1.2 : Distribution of DP  
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gaapāha (GP) 

The primitive nominal bases are contained in the GP. The various classes like kt, 

taddhita, strī, sup, ti and the 18 upasargas operate on these bases (including 23 pronouns)39. 

The gaapāha is a list of groups of words used by Pāini’s Aādhyāyī.  For example: sarvādi, 

ajādi, śaradādi etc. 

 

1.2.1.1 Technical terms of Pāini 
In addition to anuvtti and artificial technical terminology including pratyāhāras, Pāini 

employs a device called anubandha. An anubandha is a code-letter which indicates a 

grammatical function like elision and reduplication. A major aspect of Pāini's technique is the 

law of utsarga and apavāda that relates exceptions and individual rules. The law of utsarga and 

apavāda states that an apavāda (exception rule) is more powerful than an utsarga (general rule). 

Therefore before applying the utsarga one has to check for its apavāda. The utsarga thus 

occupies the area not occupied by its exceptions. Further, once an utsarga is barred from 

entering in to the area of its exception, it can never enter the area again. For example: Pāini’s 

rule ata i– [P.4.1.95] (the suffix i– is added to a noun ending in a in the sense of offspring), is an 

exception (apavāda) to Pāini’s rule tasyāpatyam (a) [4.1.92] (the suffix a is added to a noun 

in the sense of its offspring). Siddha,  asiddha, nitya, anitya, antaraga and bahiraga  are the 

important technical term of Pāini. When the two rules of equal strength (vipratiśedha) conflict, 

the one which is subsequent in order, applies. If there is a situation where a single element is 

equally qualified for the assignment of more than one term, vipratiśedhe param kāryam [1.4.2] 

will be invoked. It should be remembered here that unless there is a clear conflict, it should not 

be invoked. Commentators also explain that this rule cannot be invoked where the conflict 

obtains between two rules whose relationship is one of general-exception (utsarga-apavāda), 

obligatory-nonobligatory (nitya-anitya) or internally conditioned-externally conditioned 

(antaraga -bahiraga)40. The concept of adhikāra is intended to regulate the meaning of the 

rules to follow in the sense that the whole of adhikāra rule is to be read with the subsequent 

sūtras. For example, dhāto [3.1.91] is an adhikāra sūtra, which applies till the end of the third 

                                                 
39 Jha Girish Nath  ‘The System of Panini’  Language in india http://www.languageinindia.com/feb2004/panini.html 
access on 14th march 2006 
40  EixÉaÉÉïmÉuÉÉSÌlÉirÉÉÌlÉirÉÉliÉUXçaÉoÉÌWûUXçaÉåwÉå iÉÑsrÉoÉsÉiÉÉ lÉÉÎxiÉ  [MüÉÍvÉMüÉ-1.499]  
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chapter. Anything treated after this rule will get the designation dhāto. Pāini’s samj–a sūtra 

introduces different classes and abbreviations that are to be called in the sūtras – vddhi, gua, 

anunāsika, savara, prātipadika, pada, sarvanāmasthāna, ghi, ghu, gha, nadī, bha, nihā, i, 

praghya, hrasva-dīrgha- plut, ktya etc41. samj–ā is the most important technical device of 

Pāini. 

 

1.2.2 Nominal Inflectional Morphology (subanta) of Pāini 
In a Sanskrit sentence, all non-verb categories are subanta-padas which makes it 

essential to analyze these padas before any other computer processing can begin. Sanskrit 

subanta forms can be potentially very complex. They can include primary (kdanta) and 

secondary (taddhitānta), feminine forms (strīpratyayānta) and compound nouns (samāsa). They 

can also include upasargas and avyayas etc. According to Pāini, there are 21 morphological 

suffixes (seven vibhaktis and combination of three numbers = 21)42 which can attach to the 

nominal bases (prātipadika) according to the syntactic category of the base, gender and end 

character of the base. Pāini has listed the sup suffixes su, au, jas,am, au śas, ā, bhyām, bhis, 

e, bhyām, bhyas, asi, bhyām, bhyas, as, os, ām, i, os, sup. These suffixes are in the sets of 

three as- (su, au, jas) (am, au, śas) (ā, bhyām, bhis) (e, bhyām, bhyas) (asi, bhyām, bhyas) 

(as, os, ām) (i, os, sup)43 for singular, dual and plural44 respectively. These suffixes are added 

to the prātipadikas45 (any meaningful form of a word, which is neither a root nor a suffix) to 

obtain inflected forms (subanta padas). prātipadikas are of two types:  primitive and derived. 

The primitive bases are stored in gaapāha (collection of bases with similar forms) while the 

latter are formed by adding the derivational suffixes. They denote unity, duality and plurality 

respectively. Some words are only in the singular always, like eka(one), some are always dual 

like dvi (two), aki (eyes) etc. and some are  always plural like apa (water), dārā (wife) etc. 

subanta is mainly six types - 

                                                 
41  oÉ×Ì®UÉSæcÉ [1.1.1], ASåXçaÉÑhÉÈ [1.1.2], qÉÑZÉlÉÉÍxÉMüÉuÉcÉlÉÉåÅlÉÑlÉÉÍxÉMüÈ [1.1.8], iÉÑsrÉÉxrÉmÉërÉ¦ÉÇ xÉuÉhÉïqÉç [1.1,9], xÉÑÎmiÉXûiÉÇ mÉSqÉç [],   
   xÉÑQèû lÉmÉÑÇxÉMüxrÉ [1.1.43], AjÉïuÉSkÉÉiÉÑUmÉëirÉrÉÈ mÉëÉÌiÉmÉÌSMüqÉç [1.2.45] M×ü¨ÉÌ®iÉxÉqÉÉxÉÉ¶É [1.2.46], vÉåwÉÉåbrÉxÉÎZÉ [1.4.7],  
   SÉkÉÉkuÉSÉmÉç [1.1.20], iÉUmiÉqÉmÉÉæ bÉÈ [1,1,22],  rÉÔx§rÉÉZrÉÉæ lÉSÏ [1.4.3], rÉÍcÉpÉqÉç [1.4.18], £ü£üuÉiÉÔ ÌlÉ¸É [1.1.26],   
   AcÉÉåÅlirÉÉÌS ÌOû [1.164],  D¬åSè Ì²uÉcÉlÉÇ mÉëaÉ×WûrÉqÉç [1.1.11], FMüÉsÉÉåÅefÉëxuÉ-SÏbÉï-msÉÑiÉÈ [1.3.27], M×üirÉÉÈ [3.1.91] AÉÌS |  
42   xuÉÉæeÉxÉqÉÉæOèNû·ÉprÉÉÎqpÉxXåûprÉÉqprÉxXûÍxÉprÉÉqprÉxXûxÉÉåxÉÉÇXçrÉÉåxxÉÑmÉç  
43  xÉÑmÉÈ  
44  ²èrÉåMürÉÉåÌSïuÉcÉlÉæMüuÉcÉlÉå  
45  AjÉïuÉkÉÉiÉÑUmÉëirÉrÉÈ mÉëÉÌiÉmÉÌSMüqÉç |1|2|45||, M×ü¨ÉÌ®iÉxÉqÉÉxÉÉ¶É |1|2|46||  



 33

 

1.2.2.1 avyaya subanta ( indeclinable NPs) 
avyaya subanta-padas remain unchanged under all morphological conditions46. 

According to Pāini [2.2.82]47,   affixes cāp, āp, āp, (feminine suffixes) and sup are deleted by 

luk when they occur after an avyaya. Pāini defines avyayas as svarādinipātamavyayam [1.1.36], 

knmejanta [1.1.38], ktvā tosun kasuna [1.139] and avyayībhāvaśca [1.1.40]48 etc. 

 

1.2.2.2 Nominal Subanta (base NPs) 
Nominal subantas are basic subanta, which are prātipadika by 

arthavadadhāturapratyaya prātipadiakam. For example: rāma, śyāma, pustakālaya, 

vidyālaya etc. 

 

 

1.2.2.3 samāsānta subanta  (compound NPs) 
Simple words (padas), whether substantives, adjectives, verbs or indeclinables, when 

added with another subanta pada form samāsa (compound). Sanskrit samāsas are divided into 

four categories, some of which are divided into sub-categories. The four main categories of 

compounds are as follows: (1) Adverbial or avyayībhāva, (2) Determinative or tatpurua, (3) 

Attributive or bahuvrīhi and (4) Copulative or dvandva. dvandva and tatpurua compounds may 

be divided into sub-categories also. 

 

1.2.2.4 kdanta subanta (primary derived NPs) 
The primary derivatives are called kdanta. The primary affixes are to be added to verbs 

to derive substantives, adjectives or indeclinable kt. For example pahitavyam, pātavya, 

pahanīya, pacelima, jeyam, deyam, karttā, kumbhakāra, janamejaya, pāhaka, pahantī, 

gantum, khāditum, svapnam gati, gatvā,vihāya, ādāya etc. 
                                                 
46  xÉSØvÉÇ Ì§ÉwÉÑ ÍsÉXçaÉåwÉÑ xÉuÉÉïxÉÑ cÉ ÌuÉpÉÌ£üwÉÑ | 
  uÉcÉlÉåwÉÑ cÉ xÉuÉåïwÉÑ  rÉ³É urÉåÌiÉ   iÉSurÉrÉqÉç || [aÉÉåmÉjÉ oÉëÉ¼hÉ]  
47  AurÉrÉÉSÉmxÉÑmÉÈ [2.4.82]  
48  xuÉUÉÌSÌlÉmÉÉiÉqÉurÉrÉqÉç [1.1.36], M×ülqÉåeÉliÉÈ [1.1.38], YiuÉÉ-iÉÉåxÉÑlÉç-MüxÉÑlÉÈ [1.1.39], AurÉrÉÏpÉÉuÉ¶É [1.1.40] 
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1.2.2.5 taddhitānta subanta (secondary derived NPs) 

The secondary derivative affixes are called taddhita, which derive secondary nouns from 

prātipadikas.  For example -   dāśarathī, gaua etc. Pāini has listed  many taddhita suffixes 

some of which are- a, aka–c, ac, a–, a, at, ihan, īyasun, kan, hak, ha–,  tamap, tarap, tayap, 

tal, tyap, tral, dvayasac, fak, matup, mātrac, yak, yat, ya–, āc, kha, gha, cha, uraca, hak, ha–, 

han, na, ha, va, vatup etc. For example, dākī, kva, aśvaka, viśvajanīnam, katriya, mālīya, 

raivatika, dāika, laghutama, gurutara, gārgyāyaa, iha, balavān etc. 

 

1.2.2.6 strīpratyayānta subanta (feminine derived NPs) 

Sanskrit has eight feminine suffixes āp, cāp āp, ī, īn, īp, u and ti etc. and the 

words  ending  in these suffixes are called strīpratyayānta For example -  ajā, gaurī, mūikā, 

indrāī, gopī, aādhyāyī, kurucarī, yuvatī, karabhorū etc.  
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2.1 Constituents of Sanskrit sentence 
A sentence is Sanskrit has subanta padas (NPs) and tianta padas (VPs). Cordona49 

(1988) give his reference as footnote) defines a sentence as - 
  

  ( N – En )p . . . (V – Ev )p 
 
After sup and ti combine with prātipadikas, they are assigned syntactico-semantic 

relation by the kāraka stipulations to return complete sentences 

 

2.1.1 Subanta and its morphological types 
Nominal inflection morphology (subanta) deals with combination of bases (prātipadika 

(arthavadadhāturapratyaya prātipadiakam)) with case affixes (sup). The words (padas) thus 

formed are called subanta. For example, rāma, śyāma, pustakālaya, vidyālaya etc.  

subantas are  of two types -  

 

2.1.1.1 Primary subanta 

The primary derivatives are called kdanta. The kt affixes are also known as primary 

affixes. The primary affixes are to be added to verbs. When added to the verbs, the kt can derive 

substantives, adjectives and indeclinables. The Sanskrit names for these two types of bases are as 

follows: kdanta (a word ending in a kt affix) and taddhitānta (a word ending in a taddhita 

affix). kt suffixes are of three kinds according to the Siddhāntakaumudī (SK) by Bhaojidīkita- 

1. ktya suffixes 

ktya suffixes are always used in bhāva-vācya and  karma-vācya and are in neuter 

singular. ktya suffixes are tavyat, tavya, anīyar, kelimar, yat, kyap, yat etc50. For example- 

pahitavyam, pātavya, pahanīya, pacelima, jeyam, deyam, etc. 

 

 

                                                 
49 George Cardona, 1988 Pāini, His Work and its Traditions, vol ... i (Delhi: MLBD, 1988) 
50  iÉurÉÇ   iÉurÉiÉgcÉæuÉÉÅlÉÏrÉUç  MåüÍsÉqÉUÉæ   iÉjÉÉ | 
  rÉiÉÇ hrÉiÉÇ YrÉmÉÇ cÉÉÌmÉ M×üirÉÉlÉç xÉmiÉ mÉëcÉ¤ÉiÉå || 
 



 37

 

2. pūrvakdanta suffixes 

These suffixes uses in kartvācya only. These suffixes are vul, tc, lyu, ini, ac, ka, a, 

a, khaś, khac, kvanip, a, kta, ktavatu, śat, śānac, śākan, u, kvip, itra, etc. For example karttā, 

kumbhakāra, janamejaya, pāhaka, pahantī etc.  

 

3. uttarakdanta suffixes 

These suffixes are tumun, gha–, erac, ap, kt, athuc, na–, nan, ktin, khal, yuc, ktvā, lyap, 

amula, ua etc. For example, gantum, khāditum, svapnam, gati, gatvā, vihāya, ādāya etc. 

Primary derived nouns (by way of kt suffixation) get inflected for case and number by sup 

suffixes to become subanta-padas (kdanta subanta-padas).  

 

2.1.1.2 Secondary subanta  
 Nouns formed by secondary derivation process are called secondary subanta,  for 

example,  taddhitānta, samāsanta,  strīpratyayānta and avyayas. 

 

2.1.1.2.1 taddhitānta subanta 

 The secondary derivatives are called taddhita. taddhitānta are words ending in taddhita 

affixes before getting sup inflections. taddhita affixes derive secondary nouns and change their 

meanings in various ways for example - dāśarathī, gau etc. Pāini described many taddhita 

suffixes.  Some suffixes are- a, aka–c, ac, a–, a, at, ihan, īyasun, kan, hak, ha–, tamap, 

tarap, tayap, tal, tyap, tral, dvayasac, fak, matup, mātrac, yak, yat, ya–, āc, kha, gha, cha, 

uraca, hak, ha–, han, na, ha, va, vatup etc. For example - dākī, kva, aśvaka, viśvajanīnam, 

katriya, mālīya, raivatika, daika, laghutama, gurutara, gārgyāyaa, iha, balavān 

etc. taddhitānta forms inflected with sup are called taddhita-subanta. 

 

2.1.1.2.2 samāsānta subanta 
Simple words (padas), whether substantives, adjectives, verbs or indeclinable, added with 

another subanta-padas are called samāsa (compound). Sanskrit samāsas are divided into four 

categories, some of which are in turn divided into sub-categories. The four main categories of 
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compounds are as follows: (1) adverbial or avyayībhāva, (2) determinative or tatpurua, (3) 

attributive or bahuvrīhi and (4) copulative or dvandva. dvandva and tatpurua compounds can 

further be subdivided into sub-categories. 

 
2.1.1.2.3 strīpratyayānta subanta 

Sanskrit has eight feminine suffixes āp, cāp āp, īs, īn īp, u and ti and words ending 

in these suffixes are called strīpratyayānta. For example - ajā, gaurī, mūikā, indrāī, gopī, 

aādhyāyī, kurucarī, yuvatī, karabhorū etc. strīpratyayānta forms inflected with sup are called 

strīpratyayānta-subanta. 

 

2.1.1.2.4 avyaya subanta 
 Forms remaining unchanged in all genders, numbers and cases, are called avyaya.51  

avyayas are basically subanta-pada but according to Pāini’s rule avyayādāp supa [2.2.82]52   

feminine affixes cāp, āp, āp, and sup are deleted by luk when they occur after an avyaya. 

Pāini defines avyayas as svarādinipātamavyayam [1.1.36], knmejanta [1.1.38], ktvā tosun 

kasuna [1.139] and avyayībhāvaśca [1.1.40]53 etc. 

 

2.1.2 tianta and its morphological types 

Sanskrit verb forms are very complex. They carry tense, aspect, number information in 

the inflection forms. Sanskrit has about 2000 verb roots classified in 10 morphological and 

semantic classes. Further, these can have ātmanepadī and parasmaipadī forms in 10 lakāra and 3 

x 3 person and number combinations. There are 12 secondary suffixes added to verb roots to 

create new verb roots54.  Mishra & Jha (2004)55 have done a rough calculation of all potential 

verb forms in Sanskrit to be more than 10,29,60,000.   

                                                 
51  xÉSØvÉÇ Ì§ÉwÉÑ ÍsÉXçaÉåwÉÑ xÉuÉÉïxÉÑ cÉ ÌuÉpÉÌ£üwÉÑ | 
    uÉcÉlÉåwÉÑ cÉ xÉuÉåïwÉÑ  rÉ³É urÉåÌiÉ   iÉSurÉrÉqÉç || [aÉÉåmÉjÉ oÉëÉ¼hÉ]  
52  AurÉrÉÉSÉmxÉÑmÉÈ [2.4.82]  
53  xuÉUÉÌSÌlÉmÉÉiÉqÉurÉrÉqÉç [1.1.36], M×ülqÉåeÉliÉÈ [1.1.38], YiuÉÉ-iÉÉåxÉÑlÉç-MüxÉÑlÉÈ [1.1.39], AurÉrÉÏpÉÉuÉ¶É [1.1.40] 
 
54  xÉlÉç-YrÉcÉç-MüÉqrÉcÉç-YrÉXèû-YrÉwÉÉåÅjÉÉÅÅcÉÉU-ÎYuÉoÉç-ÍhÉerÉXçxiÉjÉÉ | 
   rÉaÉÉrÉ     DrÉXèû     ÍhÉXèû    cÉåÌiÉ     ²ÉSvÉÉÅqÉÏ    xÉlÉÉSrÉÈ   || 
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2.1.2.1 Primary tianta 
Primary tianta forms are derived by directly inflecting the verbs with one of the 

following 18 suffixes called ti  (tip, tas, jhi, sip, thas, tha, mip, vas, mas, ta, ātām, jha, tha, 

āthām, dhvam, i, vahi, mahi).  For example, bhavati, pahati, gacchati, bhramati, krāmati, 

edhate, dadhate etc. 

 

2.1.2.2 Derived tianta 
There are 12 secondary suffixes (san, kyac kāmyac, kvip, kya, kya, kvib, ic, ya, yak, 

īya and i.) which derive new verb roots from existing verb roots. The verb roots thus derived 

are divided into four classes - 

1. causals or ijantas like corayati, pāhayati, gamayati, darśayati etc.,  

2. desiderative or sannantas like pipahiati, mumūrati, jugupsiate, vivtsati, cikīrati etc,  

3. frequentatives or yaantas like lolupyate, sāsadyate, ca–cūryate, cekrīyate, vāvrajyate 

etc. and  

4. denominative or nāmadhātus - kyac (e.g. purīyati, kavīyati, rājīyati), kya (e.g. 

kāyate, vidvāyate, yaśasyate, apsarāyate), kya (e.g. paapāyate, lohitāyati), i (e.g. 

sambhāayate, muayati), yak (e.g  sarpayati, kaūyati, kelāyati).  

 

2.2 subanta formation processes  
A pada is defined as suptiantam padam. A subanta-pada (NP) is a combination of nominal 

prātipadika - base or derived (formed by kt, taddhita, strī or samāsa process) - with one of the 

21 sup suffixes depending on case number combinations. After a sup suffix is selected 

(depending on case-number combination), the prātipadika-sup structure changes according to the 

following information – 

 

� category of the prātipadika (nouns, pronouns, numerals) 

� gender of the prātipadika (masculine, feminine, neuter) 

� last vara (ending character) of the prātipadika (vowels/consonants) 

                                                                                                                                                             
 
55 Mishra, Sudhir and Jha, Girish Nath, identifying verb inflection in Sanskrit Morphology 
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2.2.1 Vowel ending prātipadika 

‘A’ ending masculine 

For nominative singular (1-1), suffix is ‘su’ [P.1.3.2]56, which is replaced by 

‘visarga’ (:). There are five steps in replacing ‘visarga’ (su > s > ru > r > :). For example- 

rāma, śyāma, sarva etc (UÉqÉÈ, vrÉÉqÉÈ, xÉuÉïÈ).  Accusative singular (2-1) ‘am’ changes to ‘m’ 

[6.1.106]57 blocking dīrgha sandhi and generates forms rāmam, śyāmam etc. For instrumental 

singular (3-1), the suffix is ‘ā’, which is replaced  by ‘in’ [7.1.12]58 then by applying the rule for 

gua sandhi [6.1.87]59 which replaces ‘ai’ samhitā by ‘e’  ( a>ina>ena>ea)  leading to forms 

like  rāmea, śyāmena etc. For dative singular (4-1), the suffix is ‘e (e)’, which changes to 

‘aya’ [1.3.8]60 thus resulting forms like rāmāya, śyāmāya etc. For ablative singular (5-1), the 

suffix is ‘asi’, which is replaced by ‘āt’ [7.1.12]61. Then by applying dīrgha sandhi rule 

[6.1.101]62 we get forms like  rāmāt, śyāmāt etc. For genitive singular (6-1), the suffix is ‘as’ 

which is replaced by ‘sya’ [7.1.12]63 to get forms like rāmasya, śyāmasya etc. For locative 

singular (7-1), the suffix is ‘i’ which is replaced by ‘i’ and then by applying rule [6.1.87]64 we 

get forms like rāme. For vocative, ‘he’ is prefixed to visarga less nominative singular to get 

forms like ‘he rāma (he rāma + su[2.3.49]65  = ‘he rāma’ [6.1.69]66) 

For nominative and accusative dual,  suffixes are au and au.  They change to au 

[P.1.3.2]67. Then  the sandhi rule68 applies. The resulting forms are like rāmau, śyāmau, bālakau, 

bharatau etc. For instrumental, dative and ablative dual (3-2/4-2/5-2), the suffix is bhyām, the 

                                                 
56 EmÉSåvÉåÅeÉlÉÑlÉÉÍxÉMü CiÉç 
57 AÍqÉmÉÔuÉïÈ 
58 OûÉXûÍxÉXûxÉÉÍqÉlÉÉixrÉÉÈç 
59 AÉSè aÉÑhÉÈ 
60 sÉvÉYuÉiÉÌ®iÉå 
61 OûÉXûÍxÉXûxÉÉÍqÉlÉÉixrÉÉÈ 
62 AMüÈ xÉuÉhÉåï SÏbÉïÈ 
63 OûÉXûÍxÉXûxÉÉÍqÉlÉÉixrÉÉÈç 
64 AÉSè aÉÑhÉÈ 
65 LMüuÉcÉlÉqÉç xÉqoÉÑÌ®È 
66 LXèû-¾ûxuÉÉiÉç xÉÇoÉÑ®åÈ 
67 EmÉSåvÉåÅeÉlÉÑlÉÉÍxÉMü CiÉç 
68 cÉÑOÕû 
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last character of base changes to ‘ā’ by the rule [7.3.102]69 and there is no change in suffix. For 

example: rāmābhyām, bharatābhyām, śyāmābhyām etc.  For genitive and locative dual (6-2/7-2), 

the suffix is ‘os’ which  changes  to ‘o’ and the last character of base changes  to ‘e’ by the 

rule[7.3.104]70 and applies sandhi rule [6.1.78]71. The resulting forms are like rāmayo, 

śyāmayo, bharatayo etc. The vocative dual (8-2) forms are like nominative dual with prefix 

‘he’ like ‘he rāmau’. 

For nominative plural (1-3), the suffix is ‘jas’. It converts to ‘as’ and by applying 

sandhi rule [1.3.7, 6.1.101]72  generates rāmā, śyāmā, bharatā. For accusative plural (2-3), 

the suffix is ‘śas’ Æ‘as’ by the rule 1.3.873  which changes to ‘ān’[6.1.103]74.  Then by applying 

sandhi rule [6.1.101]75 we get forms like rāmān, śyāmān, bharatān etc.  For instrumental plural 

(3-3), the suffix is ‘bhis’ Æ ‘ais’. The forms are  like rāmai, śyāmai, bharatai etc. by 

applying  ‘vddhi sandhi’ [6.1.88]76. For dative and ablative plural (4-3/5-3), the suffix is ‘bhyas’ 

which changes the last ‘a’  of the base to ‘e’ by the rule 7.3.10377. For example: rāmebhya, 

śyāmebhya, bharatebhya etc. For genitive plural (6-3),  suffix is ‘ām’ and gets an augment 

‘nu’ by the rule 7.1.5478  which changes to ‘n’[1.3.3]79 and combines with ‘ām’ before changing 

the  last character of the base  to ‘ā’ by the rule 6.4.380. n Æ conversion takes place by the rule 

8.4.281.  For example - rāmāām, bharatānām, śyāmānām etc. For the locative plural (7-3), the 

suffix is ‘supÆsu’. The final last character of the ‘a’ ending base is converted to ‘e’ by the rule 

7.3.10382.  The suffix ‘su’ changes to ‘u’ by 8.3.5983. For example- rāmeu, śyāmeu, bharateu 

etc. 

                                                 
69 xÉÑÌmÉ cÉ 
70 AÉåÍxÉ cÉ 
71 LcÉÉåÅrÉuÉÉrÉÉuÉÈ 
72 cÉÑOÕû, AMüÈ xÉuÉhÉåï SÏbÉïÈ 
73 sÉvÉYuÉiÉÌ®iÉå 
74 iÉxqÉÉcdxÉÉå lÉÈ mÉÑÇÍxÉ 
75 cÉÑOÕû, AMüÈ xÉuÉhÉåï SÏbÉïÈ 
76 uÉ×Ì®UåÍcÉ 
77 oÉWÒûuÉcÉlÉå fÉsrÉåiÉç 
78 ¾ûxuÉ lÉ±ÉmÉÉå lÉÑOèû 
79 WûsÉlirÉqÉç 
80 lÉÉÍqÉ 
81 AOèMÑümuÉÉXçlÉÑqurÉuÉÉÅrÉåÌmÉ 
82 oÉWÒûuÉcÉlÉå fÉsrÉåiÉç 
83 AÉSåvÉ mÉëirÉrÉrÉÉåÈ 
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There are some differences between ‘a’ ending masculine pronouns and nouns in  

some cases. Sanskrit has 35 pronouns according to Pāinī’s rule of ‘sarvaāma’ [1.1.27]84. 

Except in the case of [(1-3), (4-1), (5-1), (6-3) and (7-1)], all the forms of ‘a’ ending masculine 

pronouns are same as that of ‘a’ ending masculine nouns. So we will describe here in the short 

only ‘sarva’ (S) which is representative of the class ‘a’ ending masculine pronouns generated 

following process:  

1-3   :  S + jas Æ S + śī Æ S + ī Æ sarve [7.1.17/1.3.8/6.1.87]85 

4-1   :  S + e Æ S + smai [7.1.14]86 Æ sarvasmai 

5-1   :  S + asi Æ S + smāt [7.1.15]87 Æ sarvasmāt 

6-3   :  S + ām Æ S + su + ām Æ S + s + ām Æ S + sām Æ 

    sarve + sām Æ sarve + ām Æ sarveām [7.1.52/1.3.3/7.3.103/8.3.59]88 

7-1   :  S + i Æ S + smin [7.1.15]89 Æ sarvasmin 

 

 

‘A’ ending neuter  

Except nominative, accusative and vocative forms [(1-1), (1-2), (1-3), (2-1), (2-2), 

(2-3), (8-1), (8-2) and (8-3)] all the forms of ‘a’ ending neuter nouns are same as that of ‘a’ 

ending masculine nouns. So we take ‘j–āna’ (J) ‘a’ ending neuter noun:  

1-1  :  J + su Æ J + am Æ j–ānam [7.1.24/6.1.103]90 

1-2  :  J + au Æ J + śī Æ J + ī Æ j–āne [7.1.19/1.3.8/ 6.1.84]91 

1-3  :  J + jas Æ J + śi Æ J + i Æ J + num + i Æ      

            J + n + i Æ j–ānāni [7.1.20/1.3.8/ 7.1.72/1.3.3/6.4.8]92 

2-1  : J + am Æ j–ānam [6.1.103]93 

                                                 
84 xÉuÉÉïSÏÌlÉ xÉuÉïlÉÉqÉÉÌlÉ 
85 eÉxÉÈ vÉÏ / sÉvÉYuÉiÉÌ®iÉ / AÉSè aÉÑhÉÈ 
86 xÉuÉïlÉÉqlÉÈ xÉuÉïxqÉæ  
87 XûÍxÉ-XûrÉÉåÈ-xqÉÉiÉç-ÎxqÉlÉÉæ  
88 AÉÍqÉ xÉuÉïlÉÉqlÉÈ xÉÑOèû / WûsÉlirÉqÉ / oÉWÒûuÉcÉlÉå fÉsrÉåiÉ / AÉSåvÉ mÉëirÉrÉrÉÉåÈ 
89 XûÍxÉ-XûrÉÉåÈ-xqÉÉiÉç-ÎxqÉlÉÉæ 
90 AiÉÉåÅqÉç / iÉxqÉÉcdxÉÉå lÉÈ mÉÑÇÍxÉ  
91 AÉæXèû AÉmÉÈ / sÉvÉYuÉiÉÌ®iÉå / LMüÈ mÉÔuÉïmÉUrÉÉåÈ  
92 eÉxÉç vÉxÉÉåÈ ÍvÉÈ / sÉvÉYuÉiÉÌ®iÉå/ lÉmÉÑÇxÉMüxrÉ fÉsÉcÉÈ / WûsÉlirÉqÉç /  xÉuÉïlÉÉqÉçxjÉÉlÉå cÉÉxÉÇoÉÑ®Éæ 
93 iÉxqÉÉcdxÉÉå lÉÈ mÉÑÇÍxÉ  
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2-2   :  J + au Æ J + śī Æ J + ī Æ j–āne [7.1.19/1.3.8/6.1.84]94 

2-3   :  J + jas Æ J + śi Æ J + i Æ J + num + i [7.1.20/1.3.8/7.1.72]95 Æ  

   J + n + i Æ j–ānāni [1.3.3/6.4.8]96 

 

‘AÉ’ending masculine 

 This is smaller class comparatively other classes the processing of ‘viśvapā’ (V) is 

representative of this class: 

2-3  :  V + śas Æ viśvapā  + as [6.4.140/1.1.52/]97 Æ viśvapā 

3-1  :  V + ā Æ viśvap  + ā [6.4.140/1.1.52/1.3.7]98 Æ viśvapā 

3-3  :  V + bhis Æ viśvapābhi 

4-1  :  V + e Æ viśvapa  + e [6.4.140/1.1.52/1.3.8]99 Æ viāvape   

5-1  :  V + asi Æ viśvap  + as [6.4.140/1.1.52/1.3.8]100 Æ viśvapā 

6-1  :  V + as Æ viśvap  + as [6.4.140/1.1.52/1.3.8]101 Æ viśvapā 

6-2/7-2  :   V + os Æ viśvap  + o [6.4.140/1.1.52/1.3.8]102 Æ viśvapo 

6-3  :  V + ām Æ viśvap  + ām [6.4.140/1.1.52]103 Æ viśvapām 

7-1  :  V + i Æ viśvap  + i [6.4.140/1.1.52/1.3.8]104 Æ viśvapi 

 

Except these forms, all other forms are like ‘ā’ ending masculine noun bases. If a 

non ‘bha’ base does not end in a root (for example ‘viśvapā’) then its forms will be like ‘hā’ as 

follows 105-  

2-3   :   H + śas Æ H + an [6.1.103]106 Æ hāhān 

3-1  :  H + ā Æ H + ā Æ hāhā [1.3.8/6.1.101]107 

                                                 
94 sÉvÉYuÉiÉÌ®iÉ / lÉmÉÑÇMüÉccÉ / LMüÈ mÉÔuÉïmÉUrÉÉåÈ   
95 sÉvÉYuÉiÉÌ®iÉå / eÉxÉç vÉxÉÉåÈ ÍvÉÈ /  lÉmÉÑÇxÉMüxrÉ fÉsÉcÉÈ  
96 WûsÉlirÉqÉç / xÉuÉïlÉÉqÉçxjÉÉlÉå cÉÉxÉÇoÉÑ®Éæ  
97 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ 
98 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ, cÉÑOÕû 
99 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ, sÉvÉYuÉiÉÌ®iÉå 
100 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ, sÉvÉYuÉiÉÌ®iÉå 
101 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ, sÉvÉYuÉiÉÌ®iÉå 
102 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ, sÉvÉYuÉiÉÌ®iÉå 
103 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ 
104 AÉiÉÉå kÉÉiÉÉåÈ, AsÉÉåÅlirÉxrÉ, sÉvÉYuÉiÉÌ®iÉå 
105 rÉÍcÉpÉqÉç 
106 iÉxqÉÉcdxÉÉå lÉÈ mÉÑÇÍxÉ 
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4-1  :  H + e Æ H + e Æ hāhai [1.3.8/6.1.88]108 

5-1  :  H + asi Æ H + as Æ hāhā[1.3.8/1.3.2/6.1.101]109 

6-1  :  H + as Æ H + as [1.3.8]110 Æ hāhā [1.3.8/6.1.101]111 

6-2/7-2  :  H + os Æ H + o [6.1.88]112 Æ hāhau 

7-1  :  H + i Æ H + i Æ hāhe [1.3.8/6.1.87]113 

 

‘AÉ’ ending feminine: 

 The ‘ā’ ending feminine form is a very large class. The declension process of this class is 

represented by ‘ramā’ (R) as follows-  

 

1-1  :  R + su Æ R [6.1.88]114 Æ ramā 

1-2/2-2  :  R + au/au Æ R + śī Æ R + ī Æ rame [7.1.18/1.3.8/6.1.87]115 

1-3/2-3  :  R + jas/śas Æ R + as  Æ ramā [6.1.101]116 

2-1  :  R + am Æ ramām [6.1.68]117 

3-1  :  R + ā Æ R + ā Æ rame + ā Æ ramayā [1.3.7/7.3.105/6.1.78]118 

3-2/4-2/5-2  :  R + bhyām Æ ramābhyām 

3-3  :  R + bhis Æ ramābhi 

4-1  :  R + e Æ R + e Æ ramāyā + e  Æ ramāyai [1.3.8/7.3.113/6.1.88]119 

4-3/5-3  :  R + bhyas Æ ramābhya 

5-1/6-1  :  R + asi/as Æ R+ as Æ ramāyā [6.1.68]120 

6-2/7-2  :  R + os Æ rame+ os Æ ramayo [7.3.105/6.1.78]121 
                                                                                                                                                             
107 sÉvÉYuÉiÉÌ®iÉå / AMüÈ xÉuÉhÉåï SÏbÉïÈ 
108 sÉvÉYuÉiÉÌ®iÉå / uÉ×Ì®UåÍcÉ  
109 sÉvÉYuÉiÉÌ®iÉå / EmÉSåvÉåÅeÉlÉÑlÉÉÍxÉMçü CiÉç / AMüÈ xÉuÉhÉåï SÏbÉïÈ 
110 sÉvÉYuÉiÉÌ®iÉå 
111 sÉvÉYuÉiÉÌ®iÉå / AMüÈ xÉuÉhÉåï SÏbÉïÈ 
112 uÉ×Ì®UåÍcÉ 
113 sÉvÉYuÉiÉÌ®iÉå / AÉSè aÉÑhÉÈ 
114 uÉ×Ì®UåÍcÉ 
115 AÉæXèû AÉmÉÈ / sÉvÉYuÉiÉÌ®iÉå / AÉSè aÉÑhÉÈ 
116 AMüÈ xÉuÉhÉåï SÏbÉïÈ  
117 WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç 
118 cÉÑOÕû / AÉÌXû cÉÉmÉÈ / LcÉÉåÅrÉuÉÉrÉÉuÉÈ 
119 sÉvÉYuÉiÉÌ®iÉå / rÉÉQûÉmÉÈ / uÉ×Ì®UåÍcÉ 
120 WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç 
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6-3  :  R + aam Æ R+ naam Æ ramaaNaam [7.1.54/8.4.2]122 

7-1  :  R + i Æ ramāya+ ām Æ ramāyām [7.3.113/7.3.116/6.1.68]123 

7-3  :  R + sup Æ R+ suÆ ramāsu  

8-1  :  he R + su Æ he rame [6.1.69]124 

8-3/8-2  :  like 1-2 and 1-3 

 

Except in the cases of [(4-1), (5-1), (6-1), (6-3) and (7-1)],  all the forms of ‘ā’ 

ending feminine pronouns are same as that of ‘ā’ ending feminine nouns. ‘sarvā’ (S) which is 

representative of the class ‘ā’ ending feminine pronouns has forms generated according to the 

following process:  

4-1  :  S + e Æ sarvā + e Æ sarvasyā + e Æ sarvasyai  

  [1.3.8/7.3.114/6.1.88]125 

5-1/6-1  :  S + asi/as Æ sarvasyā + as Æ sarvasyā [7.3.114/1.3.8/6.1.88]126 

6-3  :  S + ām Æ S + s + ām [7.8.52]127 Æ sarvāsām 

7-1  :  S + i Æ sarvasyā + ām Æ sarvasyām [7.3.114/7.3.116/6.1.88]128 

 

Other forms are like ‘ramā’. 

 

‘C’ and ‘E’ ending masculine 

‘i’ and ‘u’ ending masculine are derived in the same way because they both are ‘ghi’129. The 

processing of ‘hari’ (H) is as follows- 

 

1-1 :  H + su Æ hari 

1-2/2-2  :  H + au/au Æ harī [6.1.102]130 

                                                                                                                                                             
121 AÉÌXû cÉÉmÉÈ / LcÉÉåÅrÉuÉÉrÉÉuÉÈ  
122 ¾ûxuÉ lÉ±ÉmÉÉå lÉÑOè / AOèMÑümuÉÉXçlÉÑqurÉuÉÉÅrÉåÌmÉ 
123 rÉÉQûÉmÉÈ / XåûUÉqÉç lÉ±ÉqlÉÏprÉÈ / WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç 
124 LXèû-¾ûxuÉÉiÉç xÉÇoÉÑ®åÈ 
125 sÉvÉYuÉiÉÌ®iÉå / xÉuÉïlÉÉqlÉÈ xrÉÉQèRíûxuÉ¶É / uÉ×Ì®UåÍcÉ 
126 xÉuÉïlÉÉqlÉÈ xrÉÉQèRíûxuÉ¶É / sÉvÉYuÉiÉÌ®iÉå / uÉ×Ì®UåÍcÉ 
127 AÉÍqÉ xÉuÉïlÉÉqlÉÈ xÉÑOèû 
128 xÉuÉïlÉÉqlÉÈ xrÉÉQèRíûxuÉ¶É /  XåûUÉqÉç lÉ±ÉqlÉÏprÉÈ / uÉ×Ì®UåÍcÉ 
129 vÉåwÉÉåbrÉxÉÎZÉ 
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1-3/2-3  :  H + jas/śas Æ H + as Æ haraya [6.1.78]131 

3-1  :  H + ā Æ H + nāÆ hariā [7.3.119/8.4.2]132 

3-2/4-2/5-2  :  H + bhyām Æ haribhyām  

3-3  :  H + bhis Æ haribhi 

4-1  :  H + e Æ hare + e Æ harayaye [7.3.111/6.1.78]133 

4-3/5-3  :  H + bhyas Æ haribhya 

5-1/6-1  :  H + asi/as Æ hare + as Æ hare [7.3.111/6.1.97]134 

6-2/7-2  :  H + os Æ haryo [6.1.74]135  

6-3  :  H + ām Æ hari + n + ām Æ harī + nām Æ harīām  

  [7.1.54/6.4.3/8.4.2]136 

7-1  :  H + i Æ hara + au Æ harau [7.3.118/6.1.85]137 

7-3  : H + sup Æ hari +u [8.3.59]138 Æ hariu 

8-1  :  he H + su Æ he hare + s [7.3.108]139 Æ he hare 

8-2/8-3  : forms are like 1-2/1-3. 

 

‘C’ and ‘E’ ending feminine: 

“The feminine words ending in ‘i’, ‘u’ are optionally termed ‘nadī’ if a case affix with an 

indicatory ‘a’ follows. Such case affixes are ‘e’ (4-1), asi (5-1), as (6-1) and i (7-1). The 

remaining forms will be declined like their masculine counterparts”140- 

 

2-3  :  mati + śas Æ mati + as Æ matī [1.3.8/6.1.102]141 

                                                                                                                                                             
130 mÉëjÉqÉrÉÉåÈ mÉÔuÉïxÉuÉhÉïÈ  
131 LcÉÉåÅrÉuÉÉrÉÉuÉÈ  
132 AccÉ bÉåÈ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉÅrÉåÌmÉ  
133 bÉåÌXïûÌiÉ / LcÉÉåÅrÉuÉÉrÉÉuÉÈ 
134 bÉåÌXïûÌiÉ å / AiÉÉå aÉÑhÉ  
135 LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
136 ¾ûxuÉ lÉ±ÉmÉÉå lÉÑOèû / lÉÉÍqÉ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ  
137 AÉæiÉç / AliÉÉÌSuÉccÉ ç 
138 AÉSåvÉ mÉëirÉrÉrÉÉåÈ  
139 ¾ûxuÉxrÉ aÉÑhÉÈ 
140 Jha, Girish Nath, M.Phil. dissertation “Morphology of Sanskrit Case Affixes A computational Analysis”  
     page-31.  
141 sÉvÉYuÉiÉÌ®iÉå / mÉëjÉqÉrÉÉåÈ mÉÔuÉïxÉuÉhÉïÈ 
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3-1 :  mati + ā Æ mati + ā Æ matyā [1.3.8/6.1.77]142 

4-1  :  mati + e Æmati + e Æ mati + ā + e Æ mati + ei Æ  

  matyai [1.3.8/7.3.112/6.1.87/6.1.74]143 

5-1  :  mati + asi Æmati + as Æ mati + ā + as Æ mati + es Æ  

  mate [1.3.8/7.3.112/6.1.87/6.1.74]144 

6-1  :  mati + as Æmati + as Æ mati + ā + as Æ mati + es  Æ  

  mate [1.3.8/7.3.112/6.1.87/6.1.74]145 

7-1  :  mati + i Æmati + i Æ mati + ām Æ mati + ā + ām Æ  mati + es Æ  

  matyām [1.3.8/7.3.117/7.3.112/6.1.87/6.1.74]146 

 

‘C’ and ‘E’ ending neuter 

‘i’, ‘u’ ending feminine ‘vāri’ and ‘sulu’ are representative of this class. 

The forms for generic base ‘vāri’(V) follow- 

 

1-1/2-1  :  V + su/am Æ vāri [7.1.23]147   

1-2/2-2  :  V + au/au Æ vāri + śī Æ vāri + ī Æ vāri + n + ī Æ   

  vāriī [7.1.19/1.3.8/7.1.73/8.4.2]148  

1-3/2-3  :  V + jas/śas Æ V + śi Æ vāri + n + i Æ vārii  [7.1.20/7.1.73/8.4.2]149  

3-1  :  V + ā Æ V + nā Æ vāriā [7.3.119/8.4.2]150 

3-2/4-2/5-2  :  V + bhyām Æ vāribhyām  

3-3  :  V + bhis Æ vāribhi 

4-1  :  V + e Æ vāri +n + e Æ  vārie [7.1.73/8.4.2]151  

4-3/5-3  :  V + bhyas Æ vāribhya 

                                                 
142 sÉvÉYuÉiÉÌ®iÉå / CMüÉårÉhÉÍcÉ 
143 sÉvÉYuÉiÉÌ®iÉå / AÉhlÉ±ÉÈ / AÉSè aÉÑhÉÈ/ LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
144 sÉvÉYuÉiÉÌ®iÉå / AÉhlÉ±ÉÈ / AÉSè aÉÑhÉÈ/ LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
145 sÉvÉYuÉiÉÌ®iÉå / AÉhlÉ±ÉÈ / AÉSè aÉÑhÉÈ / LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
146 sÉvÉYuÉiÉÌ®iÉå / CSÒSèprÉÉqÉç / AÉhlÉ±ÉÈ / AÉSè aÉÑhÉÈ / LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
147 xuÉqÉÉålÉïmÉÑÇxÉMüÉiÉç  
148 lÉmÉÑÇxÉMüÉiÉ / sÉvÉYuÉiÉÌ®iÉå / CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ 
149 eÉxÉç vÉxÉÉåÈ ÍvÉÈ / CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ 
150 AccÉ bÉåÈ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ 
151 CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / lÉÉÍqÉ 
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5-1/6-1  :  V + asi Æ vāri +n + as Æ  vāria [7.1.73/8.4.2]152 

6-2/7-2  :  V + os Æ vāri +n + os Æ  vārio [7.1.73/8.4.2]153  

6-3  :  V + ām Æ vāri +n + ām  Æ vārī + ām Æ  

  vārīām [7.1.73/6.4.3/8.4.2]154 

7-1  :  V + i Æ vāri +n + i Æ  vārii [7.1.73/8.4.2]155 

7-3  : V + sup Æ vāri +u [8.3.59]156 Æ vāriu 

8-1/8-2/8-3  : forms are like 1-2/1-3/1-3. 

 

Some notable exceptions to this pattern are ‘sakthi’, ‘asthi’ and ‘dadhi’157,  

 

‘D’, ‘F’ ending masculine: 

In this class, some general rules apply and sup are added with base- (1-1) – , (1-2/2-2) – au, (1-

3) – a, (2-1) – m [6.1.105], (2-3) – n, (3-1) – e, (3-2/4-2/5-2) - bhyām, (3-3) - bhi, (4-1) - a, 

(4-3/5-3) - bhya, (5-1/6-1) - a, (6-2/7-2) - os, (6-3) - ām, (7-1) - i, (7-3) – ‘su’. Some notable 

exceptions are - ‘vātpramī’ is derived by ‘kvip’ and not ‘kit’ then 2-1, 2-3 and 7-1 will be derived 

differently158. 

 

‘D’, ‘F’ ending feminine: 

‘ī’, ‘ū’ ending feminine ‘gaurī’ and ‘khalapū’ are representative of this class.  

1-1  :  gaurī + su Æ gaurī [6.1.66]159   

1-2/2-2  :  gaurī + au/au Æ gauryau [6.1.74]160  

1-3  :  gaurī + jas Æ gaurī + ā + as Æ gaurya [7.3.112/6.1.74]161  

2-1  :  gaurī + am Æ gaurīm [6.1.103]162 

                                                 
152 CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / lÉÉÍqÉ 
153 CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ 
154 CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / lÉÉÍqÉ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ 
155 CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ 
156 AÉSåvÉ mÉëirÉrÉrÉÉåÈ 
157 AÎxjÉSÍkÉxÉYjrÉ¤hÉÉqÉlÉXÒûSÉ¨ÉÈ [7.1.35] 
158 uÉÉåmÉxÉeÉïlÉxrÉ [6.4.82] 
159 WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç 
160 LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
161 AÉhlÉ±ÉÈ / LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
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2-3  :  gaurī + śas Æ gaurī [6.1.102]163 

3-1  :  gaurī + āÆ gaurī + ā Æ gauryā [1.3.8/6.1.74]164 

3-2/4-2/5-2  :  gaurī + bhyām Æ gaurībhyām  

3-3  :  gaurī + bhis Æ gaurībhi 

4-1  :  gaurī + e Æ gaurī + e Æ  gaurye [1.3.8/6.1.74]165  

4-3/5-3  :  gaurī + bhyas Æ gaurībhya 

5-1/6-1  :  gaurī + asi Æ gaurī + as Æ gaurī + ā + as Æ  

  gaurayā [1.3.8/7.3.112/6.1.74]166 

6-2/7-2  :  gaurī + os Æ gauryo [6.1.74]167  

6-3  :  gaurī + ām Æ gaurī +n + ām Æ gaurī + ām Æ  

  gaurīām [7.1.73/6.4.3/8.4.2]168 

7-1  :  gaurī + i Æ gaurī + ā + i Æ  gaurī + ā + ām Æ  

  gauryām [7.3.112/7.3.116/6.1.74]169 

7-3  : gaurī + sup Æ gaurī +u [8.3.59]170 Æ gaurīu 

 

 

‘G’, ‘H’ and ‘I’ ending 

The declension of ‘’ ending stems is comparatively limited being almost entirely composed of 

derivative nouns formed with the suffix ‘t’ but it also includes nouns like ‘dev’, ‘n’, 

‘savyah’. The inflection of these stems is quite analogous with those ending in ‘i’ and ‘u’ and 

its peculiarity consists mainly in the treatment of the stem itself which has a double form, fuller 

in strong cases and briefer in weak cases171 

 

                                                                                                                                                             
162 iÉxqÉÉcdxÉÉå lÉÈ mÉÑÇÍxÉ 
163 mÉëjÉqÉrÉÉåÈ mÉÔuÉïxÉuÉhÉïÈ 
164 sÉvÉYuÉiÉÌ®iÉå / LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
165 sÉvÉYuÉiÉÌ®iÉå / LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
166 sÉvÉYuÉiÉÌ®iÉå / AÉhlÉ±ÉÈ / LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
167 LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
168 CMüÉåÅÍcÉ ÌuÉpÉ£üÉæ / lÉÉÍqÉ / AOèMÑümuÉÉXçlÉÑqurÉuÉÉrÉåÅÌmÉ 
169 AÉhlÉ±ÉÈ / XåûUÉqÉç lÉ±ÉqlÉÏprÉÈ / LMüÈ mÉÔuÉïmÉUrÉÉåÈ 
170 AÉSåvÉ mÉëirÉrÉrÉÉåÈ 
171 W.D. Whitney  “ Sanskrit Grammar” pp-137 
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For ‘’ ending ‘dhāt’ special rules 7.3.110/7.1.94/6.1.11/8.2.24/ will apply for the generating 

process and remaining forms will be processed by general rules. However, ‘n’ is different in 8-1 

where it is ‘he na’. The word ‘pit’ will be according to ‘dhāt’ and only different in (1-2/2-2) 

‘pit’ by the rule 7.3.110.  

 

‘’ ending feminine ‘svs’, ‘nanād’, ‘dhuhit’, ‘yāt’, etc. are declined by general rule and apply 

rule 6.4.11 and the word ‘māt’ is like ‘pit’ but only 2-3 is different ‘māt’ (not mātn). 

 

Only nominative and accusative ‘’ ending neuter forms are different from masculine. These 

forms are declined like ‘dhāt ’ and remaining forms will be declined like ‘’ ending masculine 

forms. 

 

‘i’ ending forms are derived by general addition of suffixes and sandhi rules for example - ‘k’, 

‘krau’, ‘kara’ etc. 

 

The words ‘gaml’, ‘śak’ etc. are ‘l’ ending. These are   declined as ‘gama’, śak’ 1-1 by the 

rule: 7.1.94172. The forms are ‘gamlu, gamala (1-2,1-3) by 7.3.110173. For 2-3 ‘gamln’ and for 

5-1/6-1 forms are ‘gamul’/ ‘śakul’ by rules 6.1.111 / 1.1.51174.  The remaining forms are by 

general rules.  

 

‘L’, ‘AÉå’, ‘Lå’ and ‘AÉæ’ ending 

‘e’ ending forms are found  in masculine only. They are derived by general addition of sandhi 

rules, for example ‘se’, ‘sayau’, ‘saya’ etc.  For ‘ai’ ending masculine and feminine stems the 

‘ai’ is substituted by ‘ā’[7.2.85]175 . The remaining forms are derived by simple sandhi rules.  

For neuter ‘e’, ‘ai’, ‘o’, ‘au’ (ec) ending stems, the ‘ik’ would be substituted by 

rule 1.148176. Therefore ‘atirai’, ‘pradyau’become ‘atiri’, ‘pradyu’ etc. and derived like ‘i’ 

ending. 

                                                 
172 GSÒvÉlÉxÉç-mÉÑÂSÇxÉÉåÅlÉåWûxÉÉÇ cÉ  
173 GiÉÉå ÌXû-xÉuÉïlÉÉqxjÉÉlÉrÉÉåÈ  
174 EUhÉç UmÉUÈ  
175 UÉrÉÉå WûÍsÉ 
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The ‘o’ ending stems will go through ‘vddhi’[7.1.90/7.2.155]177 for strong case 

endings. Therefore ‘gau’, ‘gāvau’, ‘gāva’, ‘he gau’, (1-1, 1-2, 1-3, 8-1) and ‘gām’, ‘gā’ etc. 

(2-1, 2-3 ) is derived by rule 6.1.91178 and remaining forms are derived by ordinary sandhi 

rules.179 

 

2.2.2 Consonant ending 
Consonant ending bases show related patterns of derivation as far as the forms of 

the case endings are concerned. Some forms are generated by some changes in the bases while 

other changes take place in the suffixes.  

The ‘h’ ending masculine forms are derived by some changes in the base in 

nominative singular (1-1), instrumental plural (3-3) and instrumental, dative and ablative duals 

(3-2/4-2/5-2). We take ‘lih’ which is representative of this class- 

 

1-1 : lih + su Æ lih Æ li/li [6.1.68/8.2.31/8.2.39/8.4.55]180 

1-2/2-2 : lih + au/au Æ lihu 

1-3/2-3/5-1/6-1 lih + jas/śas/asi/as Æ lih + as Æ liha [1.3.8]181 

2-1 : lih + am Æ liham 

3-1 : lih + ā Æ lih + ā Æ lihā 

3-2/4-2/5-2 : lih + bhyām Æ libhyām/libhyām [8.2.31/8.2.39/8.4.55]182 

3-3 : lih + bhis Æ libhi/libhi [8.2.31/8.2.39/8.4.55]183 

4-1 : lih + e Æ lihe 

4-3/5-3 : lih + bhyas Æ libhya/libhya [8.2.31/8.2.39/8.4.55]184 

6-2/7-2 : lih + os Æ liho 

                                                                                                                                                             
176 LcÉç CabÉëxuÉÉSåvÉå 
177 aÉÉåiÉÉå ÍhÉiÉç / wÉOècÉiÉÑprÉï¶É 
178 AÉæiÉÉåÅqvÉxÉÉåÈ  
179 Jha, Girish Nath, M.Phil. dissertation “Morphology of Sanskrit Case Affixes A computational Analysis”   
     page-36.  
 
180 WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç / WûÉåRûÈ / xMüÉåÈ xÉÇrÉÉåaÉÉ±ÉåUliÉå cÉ / ZÉËU cÉ 
181 sÉvÉYuÉiÉÌ®iÉå 
182 WûÉåRûÈ / fÉsÉÉÇ eÉvÉÉåÅliÉå / ZÉËU cÉ 
183 WûÉåRûÈ / fÉsÉÉÇ eÉvÉÉåÅliÉå / ZÉËU cÉ 
184 WûÉåRûÈ / fÉsÉÉÇ eÉvÉÉåÅliÉå / ZÉËU cÉ 
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6-3 : lih + ām Æ lihām 

7-1 : lih + i Æ lihi 

7-3 : lih + sup Æ lisu/lisu [8.2.31/8.2.39/8.4.55]185 

8-1 : he lih + su Æ he li/ he lih [8.2.31/8.2.39/8.4.55]186 

8-2/8-3 : like 1-2 and 1-3. 

Some exceptions are there in following cases (1-1/3-3/3-2/4-2/5-2/4-3/5-3). The 

last character of ‘duh’ changes to ‘k’/‘g’ and remaining forms are like ‘lih’. Word ‘viśvāh’ 

changes to ‘/‘’ ending and applies ‘samprasāraa187 rule for generating other forms.  

The ‘h’ ending feminine forms are generated like ‘h’ ending masculine but 

nominative singular ‘h’ is changed to ‘t’ or ‘d’- upānat/upānad (1-1), instrumental plural- 

upānadbhi/upānatbhi (3-3), instrumental, dative and ablative duals- 

upānadbhyām/upānatbhyām (3-2/4-2/5-2) and   dative and ablative plural- 

upānadbhya/upānatbhya (4-3/5-3) by the rule 8.2.34188. Some exceptions are also notable  - 

‘h’ ending word ‘uih’  changes to  ‘k’/’g’ in (1-1/3-3/3-2/4-2/5-2/4-3/5-3). 

The ‘h’ ending neuter bases ‘svanuh’ are  derived like masculine but 

there are some differences in nominative and accusative cases -  ‘h’ changes to  ‘/’’ in 

1-1 and 2-1, for the nominative and accusative,  the dual suffix is ‘au’/‘au’ which  

changes to ‘śī’ by rule 7.1.19189. For nominative and accusative plural, suffix ‘jas’/‘śas’ 

changes to ‘śi’ and gets two augment ‘ām’ and ‘num’ and applies ‘yaa sandhi190’ rule 

and vowel sandhi rule for generating ‘svanavāhi’. Four rules apply in this process 

[7.1.20/41/7.1.98/7.1.72/6.1.77/8.3.24]191  

For ‘v’ ending masculine ‘sudiv’ 1-1, the suffix is ‘su’ which  changea to ‘aut’ by 

rule 7.1.84192 and applies sandhi rule for generating ‘sudyau’ and in the 3-2/4-2/5-2/3-3/4-3/5-3 

cases, the last vowel of ‘sudiv’ is converted  to ‘u’. The applies the ‘yaa’ sandhi193 rule to 

                                                 
185 WûÉåRûÈ / fÉsÉÉÇ eÉvÉÉåÅliÉå / ZÉËU cÉ 
186 WûÉåRûÈ / fÉsÉÉÇ eÉvÉÉåÅliÉå / ZÉËU cÉ  
187 xÉqmÉëxÉÉUhÉÉccÉ 
188 lÉWûÉå kÉÈ  
189 lÉmÉÑÇxÉMüÉccÉ  
190 CMüÉå rÉhÉÍcÉ 
191 eÉxÉç vÉxÉÉåÈ ÍvÉÈ / cÉiÉÑUlÉQÒûWûÉåUÉqÉÑSÉ¨ÉÈ / lÉmÉÑÇxÉMüxrÉ fÉsÉcÉÈ / CMüÉå rÉhÉÍcÉ / lÉ¶ÉÉmÉSÉliÉxrÉ fÉÍsÉ  
192 ÌSuÉ AÉæiÉç 
193 CMüÉå rÉhÉÍcÉ  
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generate ‘sudyubhyām/ sudyubhi/sudyubhya etc. All ‘v’ ending feminine and neuter forms are 

declined  like masculine. 

The last character of ‘m’ ending masculine base changes to ‘n’ by the rule 

8.2.64194 in (1-1/3-3/3-2/4-2/5-2/4-3/5-3)  and generates ‘praśān’/ praśānbhyām / praśānbhi / 

praśānbhy etc. All remaining forms are like ‘lih’. ‘m’ ending masculine and feminine pronoun 

‘kim’  declines like  ‘sarva’, and ‘sarvā’. ‘ka’  replaces  ‘kim’ in  all the cases and generates 

‘ka/kā, kau/ke, ke/kā etc. like ‘sarva/sarvā’. Some exceptions are there  which are derived by  

special rules like ‘idam’. ‘m’ ending neuter pronoun ‘kim’  declines  like ‘sarva’. Only ‘ka’ 

replaces  ‘kim’ in some cases except (1-1/2-1) and generates ‘kim, ke, kāni’ etc. like ‘sarva’. 

For ‘n’ / ‘’ ending stems ‘rājan’, the penultimate vowel will get length by 

6.4.8195, and ‘n’ and ‘su’ will be deleted by 8.2.7 and 6.1.68196. As a result we have rājā (1-1) 

from ‘rājan’. The penultimate ‘ā’ is deleted in 2-3/5-1/6-1 by the rule 6.4.134197, and forms like  

‘rāj–a’, rāj–ā (3-1), rāj–e (4-1), rāj–o (6-2/7-2), rāj–ām (6-3) and rāj–i (7-1) are obtained. For 

‘bhyām’,  ‘n’ will be deleted by 8.2.2198 (except in  (7-1) and (8-1) ). For ‘yajvan’ and ‘brāhman’ 

, the ‘a’ of ‘an’ is not deleted in 2-3, 3-1, 4-1, 5-1, 6-1, 6-2, 7-1, 7-2 by the rule 6.4.137199.  For 

‘vtrahan’, 2-3 and 3-1 will be ‘vtraghna’ and ‘vtraghnā’ by the rule 6.4.134/7.3.54/8.4.22200.   

In the same way, ‘śārgin’, ‘yaśasvin’ etc. can be obtained.   The process of ‘maghvan’ is done 

by rule 6.4.128/7.1.70/6.4.14/6.1.68/6.4.133/6.1.108/6.1.87201. For the ‘divan’ or that ending in 

‘van’, will be like ‘rājan’, but accusative plural (2-3) will be ‘divanā’. For ‘śvan’ the forms are 

‘śuna’ (2-3), ‘śunā’ (3-1) , ‘śvabhyām’ etc. ‘yuvan’ will be derived by 6.1.37202. ‘a’ is 

substituted for the final of ‘pathin’, ‘mathin’ and ‘bhukin’ before ‘su’ by 7.1.95203 and ‘a’ 

comes for ‘i’ by 7.1.86204 in strong cases205. 

                                                 
194 qÉÉå lÉÉå kÉÉiÉÉåÈ  
195 xÉuÉïlÉÉqÉç xjÉÉlÉå cÉÉxÉqoÉÑ®Éæ  
196 lÉ sÉÉåmÉÈ mÉëÉÌiÉmÉÌSMüÉliÉxrÉ / WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç  
197 AssÉÉåmÉÉålÉÈ 
198 lÉ sÉÉåmÉÈ xÉÑmÉç-xuÉUç-xÉÇ¥ÉÉ-iÉÑÎauÉÍkÉwÉÑ M×üÌiÉ  
199 lÉ xÉÇrÉÉåaÉÉ²qÉçliÉÉiÉç  
200 AssÉÉåmÉÉålÉÈ / WûÉå WûliÉåÎghÉï³ÉåwÉÑ / WûliÉåUimÉÔuÉïxrÉ  
201 qÉbÉuÉÉ oÉWÒûsÉqÉç / EÌaÉScÉÉÇ xÉuÉïlÉÉqÉxjÉÉlÉåÅkÉÉiÉÉåÈ / AiuÉxÉliÉxrÉ cÉÉkÉÉiÉÉåÈ / WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç /µÉ-rÉÑuÉ- 
    qÉbÉÉålÉÉqÉiÉÌ®iÉå / xÉqmÉëxÉÉUhÉÉccÉ / AÉS aÉÑhÉÈ   
202 lÉ xÉqmÉëxÉÉUhÉå xÉqmÉëxÉÉUhÉqÉç  
203 iÉ×euÉiÉç ¢üÉå·ÒÈ  
204 CiÉÉåÅiÉç xÉuÉïlÉÉqÉxjÉÉlÉå 
205 Jha, Girish Nath, M.Phil. dissertation “Morphology of Sanskrit Case Affixes A computational Analysis”   
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For ‘r’ ending base  ‘catur’  , the forms are found only in plural because this is a 

plural numeral. Derivation process is as follows - 

1-3/2-3 : catur + jas Æ catu + a + r + jas Æ catur + a Æ catura  

  [7.1.98/1.3.7]206 

3-3 : catur + bhis Æ caturbhi 

4-3/5-3 : catur + bhyas Æ caturbhya 

6-3 : catur + ām Æ catur + nām Æ  

  caturām/caturām [7.1.55/8.4.1/8.4.45]207 

7-3 : catur + sup Æ catursu 

‘dh’ ending stems are derived  by general rules. ‘ś’ (palatal) and ‘’ (cerebral) 

ending bases are derived by following changes: 

ś Æ k [8.2.62] Æ ś [8.2.36] Æ  [7.2.39] Æ k [8.4.56]208 

Thus for ‘viś’ 1-1 will be ‘vi/vi’. For ‘naś’ 1-1 will be ‘nak/nag/na/na’ (four optional forms). 

‘ś’ ending stems (like ‘pipahi’) will undergo following changes in 1-1- 

pipahi + su Æ pipahir Æ pipahi [6.1.68/8.2.66/8.2.76]209 

 

For  ‘adas’,  the following processing will take place: 

1-1 : adas + su Æ ad + au Æ as + au Æ asu [7.2.107/7.2.106]210 

1-2 : adas + au Æ ad + au Æ adau Æ amū [7.2.102/6.1.96/6.1.102]211 

1-3 : adas + jas Æ ad + śī Æ ad + ī Æ amī [7.1.17/6.1.87/8.2.81]212 

2-1 : adas + am Æ adam Æ amum [8.2.80]213 

 

                                                                                                                                                             
     page-41.  
 
206 cÉiÉÑUlÉQÒûWûÉåUÉqÉÑSÉ¨ÉÈ / cÉÑOÕ  
207  wÉOèûcÉiÉÑprÉï¶É / UwÉÉprÉÉqÉç lÉÉå hÉÈ xÉqÉÉlÉmÉSå / AcÉÉå UWûÉprÉÉqÉç ²å  
208 ÎYuÉlmÉëirÉrÉxrÉ MÑüÈ / uÉë¶É-pÉë¶É-xÉ×eÉ-qÉ×eÉ-rÉeÉ-UÉeÉ-pÉëÉeÉ-cNû-vÉÉÇ wÉÈ / sÉÏ-sÉÉålÉÑïasÉÑMüÉuÉlrÉiÉUxrÉÉÇ xlÉåWûÌuÉmÉÉiÉlÉå / uÉÉÅuÉxÉÉlÉå  
209 WûsÉç-XçrÉÉoprÉÉå SÏbÉÉïiÉç xÉÑÌiÉxrÉmÉ×£üÇ WûsÉç / xÉxÉeÉÑwÉÉå ÂÈ / uÉÉåïÂmÉkÉÉrÉÉ SÏbÉï CMüÈ  
210 ASxÉ AÉæ xÉÑsÉÉåmÉ¶É / iÉSÉåÈ xÉÈ xÉÉuÉlÉlirÉrÉÉåÈ  
211 irÉSÉSÏlÉÉqÉÈç / ExrÉmÉSÉliÉÉiÉç / mÉëjÉqÉrÉÉåÈ mÉÔuÉïxÉuÉhÉïrÉÉåÈ  
212 eÉxÉÈ vÉÏ / AÉSè aÉÑhÉÈ / LiÉ DSè oÉWÒûuÉcÉlÉå  
213 ASxÉÉåÅxÉåSÉïSÒ SÉå qÉÈ  
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When ‘adas’ is changed to ‘amu’ it gets the ‘ghi214’ designation. Thus, in 3-1 

‘amunā’ 3-2/4-2/5-2 ‘amībhyām’, 3-3 ‘amībhi’, 4-3/5-3 ‘amībhya, 6-2/7-2 ‘amuyo, 6-3 

‘amiām’. ‘d’ ending words ‘asmad’ and ‘yusmad’ are similar and derived by following process: 

1-2 : asmad + su Æ asmad + am Æ ah + ad + am Æ ahad + am Æ aham  

  [7.1.28/7.2.94/6.1.97/7.2.90]215  

1-2/2-2 : asmad + au/au Æ asmad + am Æ āva + ad + am Æ āvad + am Æ āva a + ā +  

  am Æ āvām [7.1.28/7.2.92/7.2.88/6.1.101]216 

1-3 : asmad + jas Æ asmad + am Æ vaya + ad + am Æ vayad + am Æ vayam  

  [7.1.28/7.2.93/6.1.97/7.2.90]217 

2-1 : asmad + am Æ ma + ad + am Æ mad + am Æ ma + ā + am Æ mām 

  [7.2.97/6.1.97/7.2.87/6.1.101]218 

2-3 : asmad + śas Æ asmad + am Æ asmad + nas Æ asma + ā + am Æ asmānas Æ  

  asmān [7.2.97/7.1.29/7.2.87/6.1.101]219  

3-1 : asmad + ā Æ ma + ad + ā Æ mad + ā Æ may + ā  Æ mayā 

  [7.2.97/6.1.97/7.2.89]220 

3-2/4-2/5-2 : asmad + bhyām Æ āva + ad + bhyām Æ āvad + bhyām Æ āvābhyām 

  [7.2.92/6.1.97/7.2.86]221  

3-3 : asmad + bhis Æ asmā + bhis Æ asmābhi [7.2.86/6.1.101]222  

4-1 : asmad + e Æ asmad + am Æ mahyad + am Æ mahyam  

  [7.1.28/7.2.95/7.2.87/7.2.90]223  

4-3 : asmad + bhyas Æ asmabhyam [7.1/30/7.2.87/6.1.97]224 

5-1 : asmad + asi Æ asmad + at Æ ma ad + at Æ asmat [7.1.32/7.2.93/7.2.90]225 

5-3 : asmad + bhyas Æ asmad + at Æ asmat[7.1.31/7.2.90]226 
                                                 
214 vÉåwÉÉåbrÉxÉÎZÉ    
215 Xåû mÉëjÉqÉrÉÉåUqÉç / iuÉÉWûÉæ xÉÉæ / AiÉÉåaÉÑhÉå / vÉåwÉå sÉÉåmÉÈ  
216 Xåû mÉëjÉqÉrÉÉåUqÉç / rÉÑuÉÉuÉÉæ Ì²uÉcÉlÉå / mÉëjÉqÉÉrÉÉ¶É Ì²uÉcÉlÉå pÉÉwÉÉrÉÉqÉç / AMüÈ xÉuÉhÉåï SÏbÉïÈ 
217 Xåû mÉëjÉqÉrÉÉåUqÉç / rÉÑuÉ uÉrÉÉæ eÉÍxÉ / AiÉÉåaÉÑhÉå / vÉåwÉå sÉÉåmÉÈ 
218 iuÉ qÉÉuÉåMüuÉcÉlÉå / AiÉÉåaÉÑhÉå / Ì²iÉÏrÉÉrÉÉÇ cÉ / AMüÈ xÉuÉhÉåï SÏbÉïÈ 
219 iuÉ qÉÉuÉåMüuÉcÉlÉå / vÉxÉÉå lÉ / Ì²iÉÏrÉÉrÉÉÇ cÉ / AMüÈ xÉuÉhÉåï SÏbÉïÈ 
220 iuÉ qÉÉuÉåMüuÉcÉlÉå / AiÉÉåaÉÑhÉå / rÉÉåÅÍcÉ   
221 rÉÑuÉÉuÉÉæ Ì²uÉcÉlÉå / AiÉÉåaÉÑhÉå / rÉÑxqÉSxqÉSÉåUlÉÉSåvÉå   
222 rÉÑxqÉSxqÉSÉåUlÉÉSåvÉå / AMüÈ xÉuÉhÉåï SÏbÉïÈ 
223 Xåû mÉëjÉqÉrÉÉåUqÉç / iÉÑprÉ-qÉ½Éæ XûÌrÉ / Ì²iÉÏrÉÉrÉÉÇ cÉ / vÉåwÉå sÉÉåmÉÈ  
224 prÉxÉÉå prÉqÉç / Ì²iÉÏrÉÉrÉÉÇ cÉ / AiÉÉåaÉÑhÉå 
225 LMüuÉcÉlÉxrÉ cÉ / rÉÑuÉ uÉrÉÉæ eÉÍxÉ / vÉåwÉå sÉÉåmÉÈ  
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6-1 : asmad + as Æ mama + ad + as Æ mamad + a Æ mama 

[7.2.96/7.1.27/7.2.90]227 

6-2/7-3 : asmad + os Æ aava + ad + os Æ aavad + os Æ aavayoH 

[7.2.92/6.1.97/7.2.89]228 

6-3 : asmad + aam Æ asmad + ākam Æ asmākam [7.1.33/7.2.90]229 

7-1 : asmad + ni Æ ma + ad + i Æ mad + i Æ mayi [7.2.97/6.1.97/7.2.89]230 

7-3 : asmad + sup Æ asmāsu [7.2.86]231 

 

2.3. Subanta recognition mechanism 

 First of all, the system checks for punctuations. Then the avyayas and the verbs are 

recognized. After the recognition of these padas, the system recognizes all remaining words as 

subanta and sends for the analysis process.  

 

2.3.1 Recognition of punctuations and non-subanta words 
 System will recognize punctuations and tag them with _PUNCT. If the input has any 

extraneous characters, then the input word will be cleaned from these elements (normalized) so 

that only   Devanāgarī Sanskrit input text is sent to the analyzer. For example -  UÉ/&^%@#qÉç:, 

oÉÉ,’”:-=sÉMü: Î UÉqÉÈ, oÉÉsÉMüÈ .  

 

2.3.2 avyaya recognition  
Sanskrit sentence must have a tianta-pada and can have one or more subanta-padas 

(including avyayas). We have stored around 524 avyayas in the following format- 

Avyaya_id avyaya 

1 A 
2 AMüxqÉÉiÉç 

                                                                                                                                                             
226 mÉgcÉqrÉÉ AiÉç / vÉåwÉå sÉÉåmÉÈ  
227 iÉuÉ-qÉqÉÉæ XûÍxÉ / rÉÑxqÉSxqÉSèprÉÉqÉçÇ XûxÉÉåÅvÉç / vÉåwÉå sÉÉåmÉÈ  
228 rÉÑuÉÉuÉÉæ Ì²uÉcÉlÉå / AiÉÉåaÉÑhÉå / rÉÉåÅÍcÉ  
229 xÉÉqÉç AÉMüqÉç / vÉåwÉå sÉÉåmÉÈ 
230 iuÉ qÉÉuÉåMüuÉcÉlÉå / AiÉÉåaÉÑhÉå / rÉÉåÅÍcÉ 
231 rÉÑxqÉSxqÉSÉåUlÉÉSåvÉå 
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3 AMüÉhQåû 
4 AÎalÉxÉÉiÉ 
5 AalÉÏ 
6 AbÉÉåÈ 
7 AXçaÉ 
8 AeÉxÉëqÉ 
9 AgeÉxÉÉ 
10 AiÉÈ 
11 AìiÉ 
12 AiÉÏuÉ 
13 A§É 
14 AjÉ 
15 AjÉÌMüqÉ 

 

Table-2.1: Avyaya recognition 

  

If an input word is found in the avyaya database, it is labeled ‘_AV’, and not sent to the subanta 

analyzer for further processing. 

  

2.3.3 Verb (tianta) recognition 
Sanskrit verb forms are very complex they carry tense, aspect, number information all in 

the inflection forms. Sanskrit has about 2000 verb roots classified in 10 morphological and 

semantic classes. Further, these can have ātmanepadī and parasmaipadī forms in 10 lakāra and 3 

x 3 persons and numbers combinations and can also be potentially. There are 12 secondary 

suffixes, which are added to verb roots and create new verb roots. Mishra & Jha (2004) have 

done a rough calculation of all potential verb forms in Sanskrit to be more than 10,29,60,000.  

Since storing all these verb forms would have been difficult, we have stored 500 commonly used 

verb roots and their forms. Thus we have around 90,000 verb forms stored in unicode.   A 

sample listing follows – 

 

dhātu_ id dhātu lat_pra_eka lat_pra_dvi lat_pra_bahu 
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1 PÉÔ pÉuÉÌiÉ pÉuÉiÉÈ pÉuÉÎliÉ 

2 LkÉç LkÉiÉå  LkÉåiÉå LkÉliÉå 

3 xmÉkÉçï xmÉkÉïiÉå xmÉkÉåïiÉå xmÉkÉïliÉå 

4 aÉÉkÉ× aÉÉkÉiÉå aÉÉkÉåiÉå aÉÉkÉliÉå 

5 oÉÉkÉ× oÉÉkÉiÉå oÉÉkÉåiÉå oÉÉkÉliÉå 

6 lÉÉjÉ× lÉÉjÉiÉå lÉÉjÉåiÉå lÉÉjÉliÉå 

7 lÉÉkÉ× lÉÉkÉiÉå lÉÉkÉåiÉå lÉÉkÉliÉå 

8 SkÉç SkÉiÉå SkÉåiÉå SkÉliÉå 

9 xMÑüÌS xMÑülSiÉå  xMÑülSåiÉå xMÑülSliÉå 

10 uÉÌS  
uÉlSiÉå  uÉlSåiÉå uÉlSliÉå 

 
 

Table-1: verb forms 

 

If an input is found in the verb database, it is labeled ‘_VERB’ and not sent to the analyzer for 

further processing 

 

2.3.4 Subanta recognition 
Thus the subanta-padas in Sanskrit text are identified by a process of exclusion. After the 

verbs and avyayas are identified by their lexical pattern matching search, the remaining padas in 

the text are labeled subanta-padas. 
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3.1 Vowel ending prātipadika 
Vowel ending prātipadikas follow the general pattern mostly. However, there is some 

variation if we move across gender and categories of the prātipadikas as seen below -  

 

3.1.1 Nominative singular/dual/plural 
System will recognize the vibhakti marker as the end character of padas. ‘:’ is found 

in nominative singular (1-1) for example, UÉqÉÈ, vrÉÉqÉÈ, xÉuÉïÈ, pÉUiÉÈ LMüÈ.  The system will isolate 

‘:’ and search for analysis in the sup database.   

In case of nominative and accusative dual (1-2/2-2), prātipadika forms will be ‘üÉæ’ 

ending. System will recognize ‘üÉæ’.  For example, UÉqÉÉæ, vrÉÉqÉÉæ, xÉuÉÉæï, LMüÉæ. The system will isolate 

‘üÉæ’ and search for analysis by matching in the sup database. 

In case of nominative plural (1-3), the prātipadika forms will be ‘üÉÈ’ ending. For 

example, UÉqÉÉÈ, vrÉÉqÉÉÈ, pÉUiÉÉÈ LMüÉÈ. The system will isolate ‘üÉÈ’ and search for analysis by 

matching in the sup database. 

 

All vowel ending nominative singular/dual/plural paterns have been displayed in the 

folllwing able - 

 

Kāraka-

Vibhakti 

Bases 

ending 

in 

Subanta 

ending in 

Change 

in Base 

(if any) 

Examples Exceptions 

/special cases 

1-1 A, C, D, 

E, F, AÉæ 

:  UÉqÉÈ, WûËUÈ, mÉmÉÏÈ, 

pÉÉlÉÑÈ, ZÉsÉmÉÔÈ, 

asÉÉæÈ 

neuter gender A 

ending 

1-1 AÉ, G,  É É UqÉÉ, sÉiÉÉ, ÌmÉiÉ× ÌuÉµÉmÉÉ 

1-1 Lå É: Üæ UÉÈ  

1-2 A Éæ  UÉqÉÉæ  
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1-2 AÉ üÉå É UqÉÉ, ÌuÉµÉmÉÉ  

1-2 C üÏû üÌ WûUÏ, qÉiÉÏ  

1-2 D rÉÉæ üÏ lÉ±Éæ  

1-2 E üÔ üÑ pÉÉlÉÔ  

1-2 F uÉÉæ üÔ oÉkÉÔ  

1-2 G üÉUÉæ ü× ÌmÉiÉUÉæ, kÉÉiÉÉUÉææ  

1-2 AÉå üÉuÉÉæ üÉå aÉÉuÉÉæ  

1-2 Lå üÉrÉÉæ Üæ UÉrÉÉæ  

1-2 AÉæ üÉuÉÉæ üÉæ asÉÉuÉÉæ  

1-3 A, AÉ,  É: üÉ UÉqÉÉÈ,UqÉÉÈ xÉuÉÉïÌS aÉhÉ-xÉuÉåï 

1-3 C üÉrÉÈ üÌ WûUrÉÈ  

1-3 D üÉrÉÈ/: üÏ mÉmrÉÈ/lÉSÏÈ  

1-3 E üÉuÉÈ üÑ aÉÑUuÉÈ   

1-3 F uÉÈ üÔ aÉÉuÉÈ  

1-3 G üÉUÈ Ü× kÉÉiÉÉUÈ   

1-3 AÉå ÉuÉÈ üÉå aÉÉuÉÈ  

1-3 Lå üÉrÉÈ Üæ UÉrÉÈ  

1-3 AÉæ üÉuÉÈ üÉæ asÉÉuÉÈ  

 
Table 3.1 : Nominative analysis pattern 

  

3.1.1.1 Special cases/exceptions 
Some exceptions are found in nominative plural pronouns for example, sarva. System 

analyzes this type of subanta forms with the help of example, base. In this database, many 

subanta forms are stored with analysis, which can not be handled through general rules.  
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Subanta Analysis 

xÉuÉåï xÉuÉï + eÉxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ 

 

Table 3.2 : Nominative vowel ending exception analysis pattern 

 

3.1.2 Accusative singular/dual/plural 

In case of accusative singular (2-1), prātipadika forms will be ‘qÉç’ ending. For 

example, UÉqÉqÉç, vrÉÉqÉqÉç, pÉUiÉqÉç LMüqÉç In this case, it will check the last character search for analysis 

by matching in the sup database. 

In case of accusative case plural (2-3), prātipadika forms will be ‘üÉlÉç’ ending. For 

example, UÉqÉÉlÉç, vrÉÉqÉÉlÉç, pÉUiÉÉlÉçç In this case, it will check the last character and search for analysis 

by matching in the sup database. 

All vowel ending accusative singular/dual/plural patterns have been displayed in following table- 

 
Kāraka -

Vibhakti 

Bases 

ending in 

Subanta 

ending 

in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special cases 

2-1 A, AÉ, C, 

D, E, F  

qÉç  UÉqÉqÉç, WûËUqÉç, 

lÉSÏqÉç, pÉÉlÉÑqÉç, 

ZÉsÉmÉÔqÉç 

 

2-1 G, AÉå üÉqÉç ü× kÉÉiÉÉUqÉç  

2-1 Lå üÉrÉqÉç Üæ UÉrÉqÉç  

2-1 AÉæ üÉuÉqÉç üÉæ asÉÉuÉqÉç  

2-2 A, AÉ, C, 

D, E, F, 

G, L, Lå, 

AÉå, AÉæ 

Éæ    
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2-2 AÉ üÉ    üÉå UqÉå  

2-2 C üÏû üÌ WûUÏ  

2-2 D rÉÉæ üÏ mÉmÉÏ  

2-2 E üÔ üÑ aÉÑÃ  

2-2 F uÉÉæ üÔ WÕûÀûÉæ  

2-2 G üÉUÉæ ü× kÉÉiÉÉUÉæ  

2-2 AÉå üÉuÉÉæ üÉå aÉÉuÉÉæ  

2-2 Lå üÉrÉÉæ Üæ UÉrÉÉæ  

2-2 AÉæ üÉuÉÉæ üÉæ asÉÉuÉÉæ  

2-3 A üÉlÉç  UÉqÉÉlÉç  

2-3 AÉ üÉÈ  üÉüÉ UqÉÉÈ  

2-3 C üÏlÉç üÌ WûUÏlÉç  

2-3 D üÏlÉç üÏlÉç mÉmÉÏlÉç lÉSÏ 

2-3 E üÔlÉç üÑ aÉÑÃlÉç  

2-3 F üÔlÉç üÔlÉç WÕûWÕûlÉç  

2-3 G üÚlÉç ü×lÉç kÉÉiÉÚlÉç  

2-3 AÉå üÉÈ üÉå aÉÉÈ  

2-3 Lå üÉrÉÈ Üæ UÉrÉÈ   

2-3 AÉæ üÉuÉÈ üÉæ asÉÉuÉÈ  

 

Table-3.3 : Accusative vowel ending analysis pattern 

 

3.1.2.1 Special cases/exceptions 

For ‘D’ ending feminine bases, we have created special paradigms in this format - 
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2-3 D üÏ: üÏ lÉSÏÈ  

2-3 D üÏ: üÏ aÉÉæUÏÈ  

 

Table-3.4 : Accusative exceptional analysis pattern 

 

3.1.3 Instrumental singular/ plural and instrumental dative & ablative dual 

In case of instrumental singular (3-1), prātipadika forms will be ‘üålÉ / üåhÉ’ ending. 

For example,: UÉqÉåhÉ, vrÉÉqÉålÉ, pÉUiÉålÉ LMåülÉ. In this case, it strats checking from last character of the 

subanta forms and search for analysis by matching in the sup database. 

In case of instrumental, dative and ablative dual (3-2/4-2/5-2), the prātipadika forms 

will be ‘üÉprÉÉqÉç’ ending. System will isolate ‘üÉprÉÉqÉç’ and search for analysis by matching in the sup 

database. 

In case of instrumental plural (3-3), the prātipadika forms will be ‘ üæÈ ’ ending. For 

example, UÉqÉæÈ, vrÉÉqÉæÈ, iÉæÈ, pÉUiÉæÈ. The system will isolate ‘ üæÈ’ and search for analysis by matching 

in the sup database. 

 

All vowel ending instrumental singular/dual/plural patterns have been displayed in the 

following table- 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

3-1 A üålÉ / üåhÉ  UÉqÉåhÉ  

3-1 AÉ rÉÉ  UqÉrÉÉ  

3-1 C hÉÉ/lÉÉ  WûËUhÉÉ  

3-1 D rÉÉ ÜÏ mÉmrÉÉ  

3-1 E hÉÉ/lÉÉ  aÉÑÂhÉÉ    

3-1 F uÉÉ üÔ WÕûÀûÉ  
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3-1 G §ÉÉ/UÉ Ü× kÉÉ§ÉÉ   

3-1 AÉå üÉuÉÉ üÉå aÉuÉÉ  

3-1 Lå üÉrÉÉ Üæ UÉrÉÉ  

3-1 AÉæ üÉuÉÉ üÉæ asÉÉuÉÉ  

3-2 A, Lå üÉprÉÉqÉç  UÉqÉÉprÉÉqÉç, 

UÉprÉÉqÉç 

 

3-2 AÉ, C, D, E, 

F, G, AÉå, 

AÉæ 

prÉÉqÉç    

3-3 A üÉæÈ ÜÉ UÉqÉæÈ  

3-3 AÉ, C, D, E, 
F, G, AÉå, 
AÉæ 

ÍpÉÈ  UqÉÉÍpÉÈ,lÉSÏÍpÉÈ, 

aÉÑÂÍpÉÈ,ÌmÉiÉ×ÍpÉÈ 

 

3-3 Lå üÉÍpÉÈ Üæ UÉÍpÉÈ  

 

Table-3.5 : Instrumental vowel ending analysis pattern 

 

 

 

 

3.1.4 Dative singular and dative & ablative plural 

In dative singular (4-1), prātipadika forms will be ‘üÉrÉ’ ending. For example, UÉqÉÉrÉ, 

vrÉÉqÉÉrÉ, pÉUiÉÉrÉ. In this case, it will isolate ‘üÉrÉ’ and search for analysis by matching in the sup 

database. 

In dative and ablative plural (4-3/5-3), the prātipadika forms will be ‘ üåprÉÈ’ ending.  

For example, UÉqÉåprÉÈ, vrÉÉqÉåprÉÈ, iÉåprÉÈ, pÉUiÉåprÉÈ. In this case, isolate ‘ üåprÉÈ’ and search for analysis 

by matching in the sup database. 
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All vowel ending dative singular/dual/plural patterns have been displayed in the 

following table - 

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

4-1 A ÉrÉ  UÉqÉÉrÉ xÉuÉÉïÌS aÉhÉ-

xÉuÉïxqÉæ 

4-1 AÉ rÉæ  UqÉÉrÉæ  

4-1 C üÉrÉå üÌ WûUrÉå  

4-1 D rÉå üÏ mÉmrÉÉ  

4-1 E üÉuÉå üÑ aÉÑUuÉå  

4-1 F uÉå üÔ WÕûÀåû  

4-1 G §Éå/Uå ü× kÉÉ§Éå  

4-1 AÉå üÉuÉå üÉå aÉuÉå  

4-1 Lå üÉrÉå Üæ UÉrÉå  

4-1 AÉæ üÉuÉå üÉæ asÉÉuÉå  

4-2 A, Lå üÉprÉÉqÉç  UÉqÉÉprÉÉqÉç, 

UÉprÉÉqÉç 

 

4-2 AÉ, C, D, E, 

F, G, AÉå, 

AÉæ 

prÉÉqÉç    

4-3 A üåprÉÈ üÉ UÉqÉåprÉÈ  

4-3 AÉ, C, D, E, 
F, G, AÉå, 
AÉæ 

prÉÈ  UqÉÉprÉÈ,WûËUprÉÈ, 

lÉSÏprÉÈ 
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Table-3.6 : Dative analysis pattern 

 

3.1.4.1 Special cases/exceptions 
Some exceptions are found in dative singular pronouns, for example, sarva. System 

analyzes this type of forms with the help of example, base as shown below -  

 
Subanta Analysis 

xÉuÉïxqÉæ xÉuÉï + Xåû cÉiÉÑjÉÏï LmüuÉcÉlÉ 

 

Table-3.7 Dat exceptional vowel ending analysis pattern 

 

3.1.5 Ablative singular/dual/plural 

In ablative singular (5-1), the prātipadika forms will be ‘üÉiÉç / üÉSè’ ending. For 

example, UÉqÉÉiÉç, vrÉÉqÉÉSè, pÉUiÉÉiÉç. In this case, it will isolate ‘üÉiÉç / üÉSè’ and search for analysis by 

matching in the sup database. 

 

All vowel ending ablative singular/dual/plural patterns have been displayed in the 

following table- 

 
Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

5-1 A üÉiÉç/üÉSè  UÉqÉÉiÉç / UÉqÉÉSè xÉuÉÉïÌS aÉhÉ-

xÉuÉïxqÉæ 

5-1 AÉ rÉÉ:  UqÉÉrÉÉÈ  

5-1 C üåÈ üÌ WûUåÈ  

5-1 D rÉÈ Ï mÉmrÉÈ  

5-1 E üÉåÈ üÑ aÉÑUÉåÈ  
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5-1 F uÉÈ üÔ WÕûÀûÈ  

5-1 G üÑÈ ü× kÉÉiÉÑÈ  

5-1 Aéå üÉåÈ üÉå aÉÉåÈ  

5-1 Lå üÉrÉÈ Üæ UÉrÉÈ   

5-1 Aéæ üÉuÉÈ üÉæ asÉÉuÉÈ  

5-2 A, Lå üÉprÉÉqÉç  UqÉÉprÉÉqÉç, 

UÉprÉÉqÉç 

 

5-2 AÉ, C, D, E, 

F, G, Aéå, 

Aéæ 

prÉÉqÉç    

5-3 A üåprÉÈ üÉ UqÉåprÉÈ  

5-3 AÉ, C, D, E, 
F, G, Aéå, 
Aéæ 

prÉÈ  UqÉÉprÉÈ,WûËUprÉÈ, 

lÉSÏprÉÈ 

 

 

Table 3.8 : Ablative vowel ending analysis pattern 

 

3.1.5.1 Special cases/exceptions 
Some exceptions are found in ablative singular pronouns, for example,, sarva. System 

analyzes such forms with the help of example, base as shown below -  
 

Subanta Analysis 

xÉuÉïxqÉÉiÉç xÉuÉï + XûÍxÉ mÉgcÉqÉÏ LMüuÉcÉlÉ 
 

Table 3.9 : Ablative exception analysis pattern 

 

3.1.6 Genitive singular/dual/plural 
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In case of genitive singular (6-1), prātipadika forms will be ‘xrÉ’ ending. For 

example, UÉqÉxrÉ, vrÉÉqÉxrÉ, iÉxrÉ, pÉUiÉxrÉ .In this case, it will isolate ‘xrÉ’ and search for analysis by 

matching in the sup database. 

In case of genitive and locative dual (6-2/7-2), the prātipadika form will be ‘rÉÉåÈ’ 

ending. For example, UÉqÉrÉÉåÈ, vrÉÉqÉrÉÉåÈ, iÉrÉÉåÈ, pÉUiÉrÉÉåÈ. In this case, it will isolate ‘rÉÉåÈ’ and search 

for analysis by matching in the sup database. 

In case of genitive plural (6-3), the prātipadika forms will be ‘üÉlÉÉqÉç / üÉhÉÉqÉç’ ending. 

For example, UÉqÉÉhÉÉqÉç, vrÉÉqÉÉlÉÉqÉç, pÉUiÉÉlÉÉqÉç. In this case, it will isolate ‘üÉlÉÉqÉç / üÉhÉÉqÉç’ and search for 

analysis by matching in the sup database. 

 

All vowel ending genitive singular/dual/plural patterns have been displayed in the 

following table- 

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

6-1 A xrÉ  UÉqÉxrÉ  

6-1 AÉ rÉÉ:  UqÉÉrÉÉÈ  

6-1 C üåÈ üÌ WûUåÈ  

6-1 D rÉÈ Ï mÉmrÉÈ  

6-1 E üÉåÈ üÑ aÉÑUÉåÈ  

6-1 F uÉÈ üÔ WÕûÀûÈ  

6-1 G üÑÈ ü× kÉÉiÉÑÈ  

6-1 AÉå üÉåÈ üÉå aÉÉåÈ  

6-1 Lå üÉrÉÈ Üæ UÉrÉÈ   

6-1 AÉæ üÉuÉÈ üÉæ asÉÉuÉÈ  

6-2 A, AÉ, C, rÉÉåÈ  UÉqÉrÉÉåÈ,  
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D UqÉrÉÉåÈ 

6-2 E uÉÉåÈ üÑ aÉÑuÉÉåïÈ  

6-2 F uÉÉåÈ üÔ WÕûÀûÉåÈ  

6-2 G §ÉÉåÈ/UÉåÈ ü× kÉÉ§ÉÉåÈ  

6-2 AÉå üÉuÉÉåÈ üÉå aÉuÉÉåÈ  

6-2 Lå üÉrÉÉåÈ Üæ UÉrÉÉåÈ  

6-2 AÉæ üÉuÉÉåÈ üÉæ asÉÉuÉÉåÈ  

6-3 A üÉhÉÉqÉç/üÉlÉÉqÉç  UÉqÉÉhÉÉqÉç  

6-3 AÉ hÉÉqÉç/lÉÉqÉ  UqÉÉhÉÉqÉç  

6-3 C üÏhÉÉqÉç/üÏlÉÉqÉç üÌ WûUÏhÉÉqÉç  

6-3 D rÉÉqÉç Ï mÉmrÉÉqÉç  

6-3 E üÔhÉÉqÉç/üÔlÉÉqÉç üÑ aÉÑÂhÉÉqÉç  

6-3 F uÉÉqÉç üÔ WÕûÀûÉqÉç  

6-3 G üÚhÉÉqÉç/üÚlÉÉqÉç ü× kÉÉiÉÚhÉÉqÉç    

6-3 AÉå üÉuÉÉqÉç üÉå AÉuÉÉqÉç  

6-3 Lå üÉrÉÉqÉç Üæ UÉrÉÉqÉç  

6-3 AÉæ üÉuÉÉqÉç üÉæ asÉÉuÉÉqÉç  

 

Table-3.10 : Genetive vowel ending analysis pattern 

 

3.1.7 Locative singular/dual/plural 

In case of locative singular (7-1), prātipadika forms will be ‘üå’ ending. For example, 

UÉqÉå, vrÉÉqÉå, pÉUiÉå. In this case it will isolate ‘üå’ and search for analysis by matching in the sup 

database. 
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In case of locative plural (7-3), prātipadika forms will be ‘üåwÉÑ’ ending. For example, 

UÉqÉåwÉÑ, vrÉÉqÉåwÉÑ, pÉUiÉåwÉÑ. In this case, it will isolate ‘üåwÉÑ’ and search for analysis by matching in the sup 

database.   
 

All vowel ending locative singular/dual/plural patern have been displayed in the following table 

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

7-1 A  üå üÉ UÉqÉå xÉuÉÉïÌS aÉhÉ-

xÉuÉïÎxqÉlÉç 

7-1 AÉ  rÉÉqÉç   UqÉÉrÉÉqÉç  

7-1 C üÉæ üÌ WûUÉæ  

7-1 D rÉÉqÉç Ï mÉmrÉÉqÉç  

7-1 E üÉæ üÑ aÉÑUÉæ  

7-1 F uÉÉqÉç üÔ WÕûÀûÉqÉç  

7-1 G üÉËU ü× kÉÉiÉËU  

7-1 AÉå üÉÌuÉ üÉå aÉÌuÉ  

7-1 Lå üÉÌrÉ üæ UÉÌrÉ  

7-1 AÉæ üÉÌuÉ üÉæ asÉÉÌuÉ  

7-2 A, AÉ, C, D rÉÉåÈ  UÉqÉrÉÉåÈ, UqÉrÉÉåÈ  

7-2 E uÉÉåÈ üÑ aÉÑuÉÉåïÈ  

7-2 F uÉÉåÈ üÔ WÕûÀûÉåÈ  

7-2 G §ÉÉåÈ/UÉåÈ ü× kÉÉ§ÉÉåÈ  

7-2 AÉå üÉuÉÉåÈ üÉå aÉuÉÉåÈ  

7-2 Lå üÉrÉÉåÈ Üæ UÉrÉÉåÈ  
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7-2 AÉæ üÉuÉÉåÈ üÉæ asÉÉuÉÉåÈ  

7-3 A, C, D, E, 

G, L, AÉå, Lå, 

AÉæ 

üå  üÉ UÉqÉåwÉÑ  

7-3 AÉ xÉÑ  UqÉÉxÉÑ  

 

Table-3.11 Locative vowel ending analysis pattern 

 

3.1.7.1 Special cases/exceptions 
Some exceptions are found in locative singular pronouns, for example, sarva. System 

analyzes such forms with the help of example, base as shown below-  

 
 

Subanta Analysis 

xÉuÉïÎxqÉlÉç xÉuÉï + ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ 
 

Table-3.12 : Locative vowel ending exception analysis pattern 

 

 

 

 

3.1.8 Vocative singular/dual/plural 

Nothing interesting happens in the vocative. Only Wåû gets prefixed (with space) to the 

nominative forms. However, the visarga is omitted, as shown in the following table –  

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

8-1 A, C, D, E,   Wåû UÉqÉ, Wåû WûUå, lÉSÏ and all 
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F, AÉæ Wåû mÉmÉÏ, Wåû 

pÉÉlÉÑ, Wåû 

ZÉsÉmÉÔ, Wåû asÉÉæ 

feminie ‘D’ 

ending 

8-1 AÉ, G,  É É Wåû UqÉÉ, Wåû 

sÉiÉÉ,  

ÌuÉµÉmÉÉ 

8-1 Lå É: üæ Wåû UÉ  

8-2 A, AÉ, C, D, 

E, F, G, L, 

Lå, AÉå, AÉæ 

Éæ  Wåû UÉqÉÉæ  

8-2 AÉ üÉ    üÉã Wåû UqÉå, ÌuÉµÉmÉå  

8-2 C ÜÏû üÌ Wåû WûUÏ, Wåû qÉiÉÏ  

8-2 D RÉÉæ üÏ Wåû lÉ±Éæ  

8-2 E ÜÔ üÑ Wåû pÉÉlÉÔ  

8-2 F UÉÉæ üÔ Wåû oÉkÉÔ  

8-2 G ÜÉUÉæ ü× Wåû ÌmÉiÉUÉæ, Wåû 

kÉÉiÉÉUÉææ 

 

8-2 AÉå ÜÉuÉÉæ üÉå Wåû aÉÉuÉÉæ  

8-2 Lå ÜÉrÉÉæ üæ Wåû UÉrÉÉæ  

8-2 AÉæ ÜÉuÉÉæ üÉæ Wåû asÉÉuÉÉæ  

8-3 A, AÉ,  É: üÉ Wåû UÉqÉÉÈ, Wåû 

UqÉÉÈ 

 

8-3 C ÜÉrÉÈ üÌ Wåû WûUrÉÈ  

8-3 D üÉrÉÈ/: üÏ Wåû mÉmrÉÈ/ Wåû 

lÉSÏÈ 

 

8-3 E ÜÉuÉÈ üÑ Wåû aÉÑUuÉÈ   
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8-3 F UÉÈ üÔ Wåû aÉÉuÉÈ  

8-3 G ÜÉUÈ ü× Wåû kÉÉiÉÉUÈ   

8-3 AÉå ÉuÉÈ üÉå Wåû aÉÉuÉÈ  

8-3 Lå üÉrÉÈ üæ Wåû UÉrÉÈ  

8-3 AÉæ üÉuÉÈ üÉæ Wåû asÉÉuÉÈ  

 
Table-3.13 : Vocative vowel ending analysis pattern 

 

3.2 Consonant ending prātipadika 
Consonant ending prātipadika forms are generated with modifications in the base and 

suffixes. Details are given below -  

 

3.2.1 Nominative singular/dual/plural 
System will recognize the vibhakti marker as the end character of padas. ‘Oèû’ / ‘Qèû’ / ‘Mçü’ / 

‘aÉç’ / ‘iÉç’ / ‘Sè’ are found in nominative singular. So system will search for ‘Oèû’ / ‘Qèû’ / ‘Mçü’ / ‘aÉç’ / 

‘iÉç’ / ‘Sè’ as the final portion of the given subanta-padas and replace it with ‘Wèû’. For example, - 

ÍsÉQèû’, ÍsÉOèû, AlÉQÒûMçü, AlÉQÒûaÉç. In this case, the system read these padas, then search for ‘Oèû’ / ‘Qèû’ / 

‘Mçü’ / ‘aÉç’ / ‘iÉç’ / ‘Sè’ and replaces it with ‘Wèû’ as shown below -  

ÍsÉQèû  : ÍsÉWèû + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ ] 

ÍsÉOèû  : ÍsÉWèû + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ]    

AlÉQÒMçüèû : AlÉQÒûWèû + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 

AlÉQÒûaÉç : AlÉQÒûWèû + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 

 

In case of nominative and accusative dual (1-2/2-2), prātipadika forms will be ‘WûÉæ’ ending. 

For example,: ÍsÉWûÉæ. In this case, system will replace it with ‘Wèû’ on the place on ‘WûÉæ’ and add the 

analysis according to program with the help of sup database. 
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In case of nominative and accusative plural and ablative and genitive singular (1-3/2-

3/5-1/6-3), the prātipadika forms will be ‘WûÈ’ ending it will be replace by ‘Wèû’ and give all 

information with the help of sup database, which is necessary. For example, ÍsÉWûÈ 

All consonant ending nominative singular/dual/plural patterns have been displayed in the 

following table- 

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

1-1 Wèû, eÉç, wÉç, vÉç Oèû/Qèû/Mçü/aÉç Wèû ÍsÉOèû/ÍsÉQèû/kÉÑMçü/kÉÑaÉç  

1-1 uÉç RÉÉæ  xÉÑ±ÉæÈ  

1-1 sÉç SÉç sÉç MüqÉsÉç  

1-1 qÉç LÉç qÉç mÉëvÉÉlÉç  

1-1 hÉç HÉç hÉç xÉÑaÉhÉç  

1-1 lÉç ÜÉ lÉç UÉeÉÉ  

1-1 kÉç kÉçç kÉç oÉÑkÉç  

1-1 Sè Sè Sè xÉÑmÉÉSè  

1-1 jÉç Sè jÉç AÎalÉqÉiÉç/AÎalÉqÉSè  

1-1 cÉç Xèû cÉç mÉëÉXèû  

1-1 iÉç ÜÉiÉç iÉç qÉWûÉlÉç  

1-1 xÉç ÜÉlÉç xÉç ÌuÉ²ÉlÉç  

1-2 Wèû WûÉæ Wèû ÍsÉWûÉæ  

1-2 uÉç uÉÉæ uÉç xÉÑÌSuÉÉæ  

1-2 sÉç sÉÉæ sÉç MüqÉsÉÉæ  

1-2 qÉç qÉÉæ qÉç mÉëvÉÉqÉÉæ  

1-2 hÉç hÉÉæ hÉç xÉÑaÉhÉÉæ  
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1-2 lÉç üÉlÉÉæ lÉç UÉeÉÉlÉÉæ  

1-2 kÉç kÉÉæ kÉç oÉÑkÉÉæ  

1-2 eÉç eÉÉæ eÉç GÎiuÉeÉÉæ  

1-2 Sè SÉæ Sè xÉÑmÉÉSÉæ  

1-2 jÉç jÉÉæ jÉç AÎalÉqÉjÉÉæ  

1-2 cÉç gcÉÉæ cÉç mÉëÉgcÉÉæ  

1-2 iÉç üÉliÉÉæ iÉç qÉWûÉliÉÉæ  

1-2 wÉç wÉÉæ wÉç SkÉ×wÉÉæ  

1-2 vÉç vÉÉæ vÉç iÉÉSØvÉÉæ  

1-2 xÉç üÉlxÉÉæ xÉç ÌuÉ²ÉlxÉÉæ  

1-3 Wèû WûÈ Wèû ÍsÉWûÈ  

1-3 uÉç uÉÈ uÉç xÉÑÌSuÉÈ  

1-3 sÉç sÉÈ sÉç MüqÉsÉÈ  

1-3 qÉç qÉÈ qÉç mÉëvÉÉqÉÈ  

1-3 hÉç hÉÈ hÉç xÉÑaÉhÉÈ  

1-3 lÉç üÉlÉÈ lÉç UÉeÉÉlÉÈ  

1-3 kÉç kÉÈ kÉç oÉÑkÉÈ  

1-3 eÉç eÉÈ eÉç GÎiuÉeÉÈ  

1-3 Sè SÈ Sè xÉÑmÉÉSÈ  

1-3 jÉç jÉÈ jÉç AÎalÉqÉjÉÈ  

1-3 cÉç gcÉÈ cÉç mÉëÉgcÉÈ  

1-3 iÉç üÉliÉÈ iÉç qÉWûÉliÉÈ  

1-3 wÉç wÉÈ wÉç SkÉ×wÉÈ  

1-3 vÉç vÉÈ vÉç iÉÉSØvÉÈ  
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1-3 xÉç üÉlxÉÈ xÉç ÌuÉ²ÉlxÉÈ  

 
Table-3.14 : Nominative consonant ending analysis pattern  

 

3.2.2 Accusative singular/dual/plural 
In case of accusative singular (2-1), the prātipadika forms will be ‘WûqÉç’ ending ending. It 

will be replaced by ‘Wèû’ and give other information with the help of sup database. The sup da 

tabase as shown below –  

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

2-1 Wèû WûqÉç Wèû ÍsÉWûqÉç  

2-1 uÉç uÉqÉç uÉç xÉÑÌSuÉqÉç  

2-1 sÉç sÉqÉç sÉç MüqÉsÉqÉç  

2-1 qÉç qÉqÉç qÉç mÉëvÉÉqÉqÉç  

2-1 hÉç hÉqÉç hÉç xÉÑaÉhÉqÉç  

2-1 lÉç üÉlÉqÉç lÉç UÉeÉÉlÉqÉç  

2-1 kÉç kÉqÉç kÉç oÉÑkÉqÉç  

2-1 eÉç eÉqÉç eÉç GÎiuÉeÉqÉç  

2-1 Sè SqÉç Sè xÉÑmÉÉSqÉç  

2-1 jÉç jÉqÉç jÉç AÎalÉqÉjÉqÉç  

2-1 cÉç gcÉqÉç cÉç mÉëÉgcÉqÉç  

2-1 iÉç üÉliÉqÉç iÉç qÉWûÉliÉqÉç  

2-1 wÉç wÉqÉç wÉç SkÉ×wÉqÉç  

2-1 xÉç ülxÉqÉç xÉç ÌuÉ²ÉlxÉqÉç  
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2-2 Wèû WûÉæ Wèû ÍsÉWûÉæ  

2-2 uÉç uÉÉæ uÉç xÉÑÌSuÉÉæ  

2-2 sÉç sÉÉæ sÉç MüqÉsÉÉæ  

2-2 qÉç qÉÉæ qÉç mÉëvÉÉqÉÉæ  

2-2 hÉç hÉÉæ hÉç xÉÑaÉhÉÉæ  

2-2 lÉç üÉlÉÉæ lÉç UÉeÉÉlÉÉæ  

2-2 kÉç kÉÉæ kÉç oÉÑkÉÉæ  

2-2 eÉç eÉÉæ eÉç GÎiuÉeÉÉæ  

2-2 Sè SÉæ Sè xÉÑmÉÉSÉæ  

2-2 jÉç jÉÉæ jÉç AÎalÉqÉjÉÉæ  

2-2 cÉç gcÉÉæ cÉç mÉëÉgcÉÉæ  

2-2 iÉç üÉliÉÉæ iÉç qÉWûÉliÉÉæ  

2-2 wÉç wÉÉæ wÉç SkÉ×wÉÉæ  

2-2 vÉç vÉÉæ vÉç iÉÉSØvÉÉæ  

2-2 xÉç üÉlxÉÉæ xÉç ÌuÉ²ÉlxÉÉæ  

2-3 Wèû WûÈ Wèû ÍsÉWûÈ  

2-3 uÉç uÉÈ uÉç xÉÑÌSuÉÈ  

2-3 sÉç sÉÈ sÉç MüqÉsÉÈ  

2-3 qÉç qÉÈ qÉç mÉëvÉÉqÉÈ  

2-3 hÉç hÉÈ hÉç xÉÑaÉhÉÈ  

2-3 lÉç ¥ÉÈ lÉç UÉ¥ÉÈ  

2-3 kÉç kÉÈ kÉç oÉÑkÉÈ  

2-3 eÉç eÉÈ eÉç GÎiuÉeÉÈ  

2-3 Sè SÈ Sè xÉÑmÉSÈ  
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2-3 jÉç jÉÈ jÉç AÎalÉqÉjÉÈ  

2-3 cÉç gcÉÈ cÉç mÉëÉgcÉÈ  

2-3 iÉç iÉÈ iÉç qÉWiÉÈ  

2-3 wÉç wÉÈ wÉç SkÉ×wÉÈ  

2-3 vÉç vÉÈ vÉç iÉÉSØvÉÈ  

2-3 xÉç wÉÈ xÉç ÌuÉSÒwÉÈ  

 
Table-3.15 : Accusative consonant ending analysis pattern 

 

3.2.3 Instrumental singular/dual/plural 
In case of instrumental singular (3-1), the prātipadika forms will be ‘WûÉ’ ending It 

will be replaced by ‘Wèû’ and give all information with the help of sup database. 

In case of instrumental, dative and ablative  dual (3-2/4-2/5-2), prātipadika forms 

will be ‘QèprÉÉqÉçç’, ‘OèprÉÉqÉç’, ‘YprÉÉqÉç’, ‘aprÉÉqÉç’ ending. System will isolate ‘QèprÉÉqÉçç’, ‘OèprÉÉqÉç’, ‘YprÉÉqÉç’, 

‘aprÉÉqÉç’ and search for analysis by matching in the sup database. 

In case of instrumental plural (3-3), prātipadika forms will be ‘ÎQèpÉÈ/ÎOèpÉÈ/ÎapÉÈ/ÎYpÉÈ’ 

ending. System will isolate ‘ÎQèpÉÈ/ÎOèpÉÈ/ÎapÉÈ/ÎYpÉÈ’ and search for analysis by matching in the sup 

database. 

All consonant ending istrumental singular/dual/plural patterns have been displayed in the 

following table- 

 

Kāraka-

Vibhakti 

Bases 

ending 

in 

Subanta ending in Change 

in Base 

(if any) 

Examples Exceptions 

/special 

cases 

3-1 Wèû WûÉ Wèû ÍsÉWûÉ  

3-1 uÉç uÉÉ uÉç xÉÑÌSuÉÉ  

3-1 sÉç sÉÉ sÉç MüqÉsÉÉ  
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3-1 qÉç qÉÉ qÉç mÉëvÉÉqÉÉ  

3-1 hÉç hÉÉ hÉç xÉÑaÉhÉÉ  

3-1 lÉç ¥ÉÉ eÉlÉç UÉ¥ÉÉ  

3-1 kÉç kÉÉ kÉç oÉÑkÉÉ  

3-1 eÉç eÉÉ eÉç GÎiuÉeÉÉ  

3-1 Sè SÉ Sè xÉÑmÉÉSÉ  

3-1 jÉç jÉÉ jÉç AÎalÉqÉjÉÉ  

3-1 cÉç gcÉÉ cÉç mÉëÉgcÉÉ  

3-1 iÉç iÉÉ iÉç qÉWûiÉÉ  

3-1 wÉç wÉÉ wÉç SkÉ×wÉÉ  

3-1 vÉç vÉÉ vÉç iÉÉSØvÉÉ  

3-1 xÉç wÉÉ xÉç ÌuÉSÒwÉÉ  

3-2 Wèû QèprÉÉqÉç/OèprÉÉqÉç/aprÉÉqÉç/ 

YprÉÉqÉç 

Wèû ÍsÉQèprÉÉqÉç/ÍsÉOèprÉÉqÉç/kÉÑaprÉÉqÉç  

3-2 sÉç sprÉÉqÉç sÉç MüqÉsprÉÉqÉç  

3-2 qÉç lprÉÉqÉç qÉç mÉëvÉÉlprÉÉqÉç  

3-2 hÉç hprÉÉqÉç hÉç xÉÑaÉhprÉÉqÉç  

3-2 lÉç prÉÉqÉç lÉç UÉeÉprÉÉqÉç  

3-2 kÉç, iÉç, 
jÉç, Sè, 
xÉç 

SèprÉÉqÉç kÉç pÉÑSèprÉÉqÉç  

3-3 Wèû ÎQèpÉÈ/ÎOèpÉÈ/ÎapÉÈ/ÎYpÉÈ Wèû ÍsÉÎQèpÉÈ/ÍsÉÎOèpÉÈ/kÉÑÎapÉÈ  

3-3 sÉç ÎspÉÈ sÉç MüqÉÎspÉÈ  

3-3 qÉç ÎlpÉÈ qÉç mÉëvÉÉÎlpÉÈ  

3-3 hÉç hprÉÉqÉç hÉç xÉÑaÉhprÉÉqÉç  
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3-3 lÉç ÍpÉÈ lÉç UÉeÉÍpÉÈ  

3-3 kÉç, iÉç, 
jÉç, Sè, 
xÉç 

Ì°È kÉç pÉÑÌ°È  

 
Table-3.16 : Instrumental consonant ending analysis pattern 

 

3.2.4 Dative singular/dual/plural 
In case of dative singular (4-1), the prātipadika forms will be ‘Wåû’ ending. System will 

isolate ‘Wåû’ and search for analysis by matching in the sup database. 

In case of dative and ablative plural (4-3/5-3), the prātipadika forms will be 

‘QèprÉÈ/OèprÉÈ/aprÉÈ/YprÉÈ’ ending. System will isolate ‘QèprÉÈ/OèprÉÈ/aprÉÈ/YprÉÈ’ and search for analysis 

by matching in the sup database. 

All consonant ending dative singular/dual/plural patterns have been displayed in the 

following table- 

 

Kāraka-

Vibhakti 

Bases 

ending 

in 

Subanta ending in Change 

in Base 

(if any) 

Examples Exceptions 

/special 

cases 

4-1 Wèû Wåû Wèû ÍsÉWåû  

4-1 uÉç uÉå uÉç xÉÑÌSuÉå  

4-1 sÉç sÉå sÉç MüqÉsÉå  

4-1 qÉç lÉå qÉç mÉëvÉÉlÉå  

4-1 hÉç hÉå hÉç xÉÑaÉhÉå  

4-1 lÉç ¥Éå eÉlÉç UÉ¥Éå  

4-1 kÉç kÉå kÉç oÉÑkÉå  

4-1 eÉç eÉå eÉç GÎiuÉeÉå  

4-1 Sè Så Sè xÉÑmÉÉSå  
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4-1 jÉç jÉå jÉç AÎalÉqÉjÉå  

4-1 cÉç gcÉå cÉç mÉëÉgcÉå  

4-1 iÉç iÉå iÉç qÉWûiÉå  

4-1 wÉç wÉå wÉç SkÉ×wÉå  

4-1 vÉç vÉå vÉç iÉÉSØvÉå  

4-1 xÉç üÑxÉå xÉç ÌuÉSÒxÉå  

4-2 Wèû QèprÉÉqÉç/OèprÉÉqÉç/aprÉÉqÉç/ 

YprÉÉqÉç 

Wèû ÍsÉQèprÉÉqÉç/ÍsÉOèprÉÉqÉç/kÉÑaprÉÉqÉç  

4-2 sÉç sprÉÉqÉç sÉç MüqÉsprÉÉqÉ  

4-2 qÉç lprÉÉqÉç qÉç mÉëvÉÉlprÉÉqÉç  

4-2 hÉç hprÉÉqÉç hÉç xÉÑaÉhprÉÉqÉç  

4-2 lÉç prÉÉqÉç lÉç UÉeÉprÉÉqÉç  

4-2 kÉç, iÉç, 
jÉç, Sè, 
xÉç 

SèprÉÉqÉç kÉç pÉÑSèprÉÉqÉ  

4-3 Wèû,  QèprÉÈ/OèprÉÈ/aprÉÈ/YprÉÈ Wèû ÍsÉQèprÉÈ/ÍsÉOèprÉÈ/kÉÑaprÉÈ  

4-3 sÉç prÉÈ sÉç MüqÉsprÉÈ  

4-3 qÉç lprÉÈ qÉç mÉëvÉÉlprÉÈ  

4-3 hÉç hprÉÈ hÉç xÉÑaÉhprÉÈ  

4-3 lÉç prÉÈ lÉç UÉeÉprÉÈ  

4-3 kÉç, iÉç, 
jÉç, Sè, 
xÉç 

SèprÉÈ kÉç pÉÑSèprÉÈ  

 
Table-3.17 : Dative consonant ending analysis pattern 
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3.2.5 Ablative singular/dual/plural 
Ablative singular patterns have been done according to nominative plural, dual, 

instrumental dual and plural and dative plural. 

  

The consonant ending nominative singular/dual/plural patterns have been displayed in the 

following table - 

 

Kāraka-

Vibhakti 

Bases 

ending 

in 

Subanta ending in Change 

in Base 

(if any) 

Examples Exceptions 

/special 

cases 

5-1 Wèû WûÈ Wèû ÍsÉWûÈ  

5-1 uÉç uÉÈ uÉç xÉÑÌSuÉÈ  

5-1 sÉç sÉÈ sÉç MüqÉsÉÈ  

5-1 qÉç qÉÈ qÉç mÉëvÉÉqÉÈ  

5-1 hÉç hÉÈ hÉç xÉÑaÉhÉÈ  

5-1 lÉç ¥ÉÈ lÉç UÉ¥ÉÈ  

5-1 kÉç kÉÈ kÉç oÉÑkÉÈ  

5-1 eÉç eÉÈ eÉç GÎiuÉeÉÈ  

5-1 Sè SÈ Sè xÉÑmÉSÈ  

5-1 jÉç jÉÈ jÉç AÎalÉqÉjÉÈ  

5-1 cÉç gcÉÈ cÉç mÉëÉgcÉÈ  

5-1 iÉç iÉÈ iÉç qÉWûiÉÈ  

5-1 wÉç wÉÈ wÉç SkÉ×wÉÈ  

5-1 vÉç vÉÈ vÉç iÉÉSØvÉÈ  

5-1 xÉç wÉÈ xÉç ÌuÉSÒwÉÈ  

5-2 Wèû QèprÉÉqÉç/OèprÉÉqÉç/aprÉÉqÉç/ Wèû ÍsÉQèprÉÉqÉç/ÍsÉOèprÉÉqÉç/kÉÑaprÉÉqÉç  
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YprÉÉqÉç 

5-2 sÉç sprÉÉqÉç sÉç MüqÉsprÉÉqÉç  

5-2 qÉç lprÉÉqÉç qÉç mÉëvÉÉlprÉÉqÉç  

5-2 hÉç hprÉÉqÉç hÉç xÉÑaÉhprÉÉqÉç  

5-2 lÉç prÉÉqÉç lÉç UÉeÉprÉÉqÉç  

5-2 kÉç, iÉç, 
jÉç, Sè, 
xÉç 

SèprÉÉqÉç kÉç pÉÑSèprÉÉqÉç  

5-2 Wèû,  QèprÉÈ/OèprÉÈ/aprÉÈ/YprÉÈ Wèû ÍsÉQèprÉÈ/ÍsÉOèprÉÈ/kÉÑaprÉÈ  

5-2 sÉç prÉÈ sÉç MüqÉsprÉÈ  

5-2 qÉç lprÉÈ qÉç mÉëvÉÉlprÉÈ  

5-2 hÉç hprÉÈ hÉç xÉÑaÉhprÉÈ  

5-2 lÉç prÉÈ lÉç UÉeÉprÉÈ  

5-2 kÉç, iÉç, 
jÉç, Sè, 
xÉç 

SèprÉÈ kÉç pÉÑSèprÉÈ  

 

Table-3.18 : Ablative consonant ending analysis pattern 

 

3.2.6 Genitive singular/dual/plural 
In case of genitive and locative dual (6-2/7-2), the prātipadika forms will be ‘WûÉåÈ’ 

ending. System will isolate ‘WûÉåÈ’ and search for analysis by matching in the sup database. 

In case of genitive plural (6-3), the prātipadika forms will be ‘WûÉqÉç’ ending. System 

will isolate ‘WûÉqÉç’ and search for analysis by matching in the sup database. 

 

The consonant ending genitive singular/dual/plural patterns have been displayed in the 

following table- 
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Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

6-1 Wèû WûÈ Wèû ÍsÉWûÈ  

6-1 uÉç uÉÈ uÉç xÉÑÌSuÉÈ  

6-1 sÉç sÉÈ sÉç MüqÉsÉÈ  

6-1 qÉç qÉÈ qÉç mÉëvÉÉqÉÈ  

6-1 hÉç hÉÈ hÉç xÉÑaÉhÉÈ  

6-1 lÉç ¥ÉÈ lÉç UÉ¥ÉÈ  

6-1 kÉç kÉÈ kÉç oÉÑkÉÈ  

6-1 eÉç eÉÈ eÉç GÎiuÉeÉÈ  

6-1 Sè SÈ Sè xÉÑmÉSÈ  

6-1 jÉç jÉÈ jÉç AÎalÉqÉjÉÈ  

6-1 cÉç gcÉÈ cÉç mÉëÉgcÉÈ  

6-1 iÉç iÉÈ iÉç qÉWûiÉÈ  

6-1 wÉç wÉÈ wÉç SkÉ×wÉÈ  

6-1 vÉç vÉÈ vÉç iÉÉSØvÉÈ  

6-1 xÉç wÉÈ xÉç ÌuÉSÒwÉÈ  

6-2 Wèû WûÉåÈ Wèû ÍsÉWûÉåÈ  

6-2 uÉç uÉÉåÈ uÉç xÉÑÌSuÉÉåÈ  

6-2 sÉç sÉÉåÈ sÉç MüqÉsÉÉåÈ  

6-2 qÉç qÉÉåÈ qÉç mÉëvÉÉqÉÉåÈ  

6-2 hÉç hÉÉåÈ hÉç xÉÑaÉhÉÉåÈ  

6-2 lÉç ¥ÉÉåÈ eÉlÉç UÉ¥ÉÉåÈ  

6-2 kÉç kÉå kÉç oÉÑkÉå  
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6-2 eÉç eÉÉåÈ eÉç GÎiuÉeÉÉåÈ  

6-2 jÉç jÉÉåÈ jÉç AÎalÉqÉjÉÉåÈ  

6-2 cÉç gcÉÉåÈ cÉç mÉëÉgcÉÉåÈ  

6-2 iÉç iÉÉåÈ iÉç qÉWûiÉÉåÈ  

6-2 wÉç wÉÉåÈ wÉç SkÉ×wÉÉåÈ  

6-2 vÉç vÉÉåÈ vÉç iÉÉSØvÉÉåÈ  

6-2 xÉç üÑxÉÉåÈ xÉç ÌuÉSÒxÉÉåÈ  

6-3 Wèû WûÉqÉç Wèû ÍsÉWûÉqÉç  

6-3 uÉç uÉÉqÉç uÉç xÉÑÌSuÉÉqÉç  

6-3 sÉç sÉÉqÉç sÉç MüqÉsÉÉqÉç  

6-3 qÉç qÉÉqÉç qÉç mÉëvÉÉqÉÉqÉç  

6-3 hÉç hÉÉqÉç hÉç xÉÑaÉhÉÉqÉç  

6-3 lÉç ¥ÉÉqÉç eÉlÉç UÉ¥ÉÉqÉç  

6-3 kÉç kÉÉqÉç kÉç oÉÑkÉÉqÉç  

6-3 eÉç eÉÉqÉç eÉç GÎiuÉeÉÉqÉç  

6-3 Sè SÉqÉç Sè xÉÑmÉSÉqÉç  

6-3 jÉç jÉÉqÉç jÉç AÎalÉqÉjÉÉqÉç  

6-3 cÉç gcÉÉqÉç cÉç mÉëÉgcÉÉqÉç  

6-3 iÉç iÉÉqÉç iÉç qÉWûiÉÉqÉç  

6-3 wÉç wÉÉqÉç wÉç SkÉ×wÉÉqÉç  

6-3 vÉç vÉÉqÉç vÉç iÉÉSØvÉÉqÉç  

6-3 xÉç üÑxÉÉqÉç xÉç ÌuÉSÒwÉÉqÉç  

 
Table-3.19 : Genitive consonant ending analysis pattern 
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3.2.7 Locative singular/dual/plural 
In case of locative singular (7-1), the prātipadika forms will be ‘Wå’ ending. System 

will isolate ‘Wå’ and search for analysis by matching in the sup database. 

In case of locative plural (7-3), the prātipadika forms will be ‘OèixÉÑ/¤ÉÑ’ ending. 

System will isolate ‘OèixÉÑ/¤ÉÑ’ and search for analysis by matching in the sup database. 

 

The consonant ending locative singular/dual/plural patterns have been displayed in the 

table- 

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

7-1 Wèû ÌWû Wèû ÍsÉÌWû  

7-1 uÉç ÌuÉ uÉç xÉÑÌSÌuÉ  

7-1 qÉç ÍqÉ qÉç mÉëvÉÉÍqÉ  

7-1 hÉç ÍhÉ hÉç xÉÑaÉÍhÉ  

7-1 lÉç ÌlÉ/Í¥É lÉç/eÉlÉç UÉeÉÌlÉ/UÉÍ¥É  

7-1 kÉç kÉå kÉç oÉÑkÉå  

7-1 eÉç ÎeÉ eÉç GÎiuÉÎeÉ  

7-1 Sè ÌS Sè xÉÑmÉÌS  

7-1 jÉç ÍjÉ jÉç AÎalÉqÉÍjÉ  

7-1 cÉç ÎgcÉ cÉç mÉëÉÎgcÉ  

7-1 iÉç iÉå iÉç qÉWûiÉå  

7-1 wÉç wÉÉåÈ wÉç SkÉ×wÉÉåÈ  

7-1 vÉç ÍvÉ vÉç iÉÉSØÍvÉ  

7-1 xÉç üÑÍxÉ xÉç ÌuÉSÒÍxÉ  
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7-2 Wèû WûÉåÈ Wèû ÍsÉWûÉåÈ  

7-2 uÉç uÉÉåÈ uÉç xÉÑÌSuÉÉåÈ  

7-2 sÉç sÉÉåÈ sÉç MüqÉsÉÉåÈ  

7-2 qÉç qÉÉåÈ qÉç mÉëvÉÉqÉÉåÈ  

7-2 hÉç hÉÉåÈ hÉç xÉÑaÉhÉÉåÈ  

7-2 lÉç ¥ÉÉåÈ eÉlÉç UÉ¥ÉÉåÈ  

7-2 kÉç kÉå kÉç oÉÑkÉå  

7-2 eÉç eÉÉåÈ eÉç GÎiuÉeÉÉåÈ  

7-2 jÉç jÉÉåÈ jÉç AÎalÉqÉjÉÉåÈ  

7-2 cÉç gcÉÉåÈ cÉç mÉëÉgcÉÉåÈ  

7-2 iÉç iÉÉåÈ iÉç qÉWûiÉÉåÈ  

7-2 wÉç wÉÉåÈ wÉç SkÉ×wÉÉåÈ  

7-2 vÉç vÉÉåÈ vÉç iÉÉSØvÉÉåÈ  

7-2 xÉç üÑxÉÉåÈ xÉç ÌuÉSÒxÉÉåÈ  

7-3 Wèû OèixÉÑ/¤ÉÑ Wèû ÍsÉOèixÉÑ/OèxÉÑ/kÉÑ¤ÉÑ  

7-3 uÉç exception uÉç xÉÑ±ÑwÉÑ  

7-3 sÉç sxÉÑ sÉç MüqÉsxÉÑ  

7-3 qÉç lixÉÑ/lxÉÑ qÉç mÉëvÉÉlixÉÑ/mÉëvÉÉlxÉÑ  

7-3 hÉç hxÉÑ hÉç xÉÑaÉhxÉÑ  

7-3 lÉç xÉÑ lÉç UÉeÉxÉÑ  

7-3 kÉç kxÉÑ kÉç oÉÑkxÉÑ  

7-3 eÉç ¤Éç eÉç GÎiuÉ¤Éç  

7-3 Sè SèxÉÑ Sè xÉÑmÉÉSèxÉÑ  

7-3 jÉç ixÉÑ jÉç AÎalÉqÉixÉÑ  
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7-3 cÉç XçZwÉÑ/¤ÉÑ/wÉÑ cÉç mÉëÉXçZwÉÑ/¤ÉÑ/wÉÑ  

7-3 iÉç ixÉÑ iÉç qÉWûixÉÑ  

7-3 wÉç ¤ÉÑ wÉç SkÉ×¤ÉÑ  

7-3 xÉç ixÉÑ xÉç ÌuÉ²ixÉÑ  

 

Table-3.20 : Locative consonant ending analysis pattern 

 

3.2.8 Vocative singular/dual/plural 
The consonant ending nominative singular/dual/plural patterns have been done according 

to the nominative in the following table- 

 

Kāraka-

Vibhakti 

Bases 

ending in 

Subanta 

ending in 

Change in 

Base (if 

any) 

Examples Exceptions 

/special 

cases 

8-1 Wèû, eÉç, wÉç, 

vÉç 

Oèû/Qèû/Mçü/aÉç Wèû Wåû 

ÍsÉOèû/ÍsÉQèû/kÉÑMçü/kÉÑaÉç 

 

8-1 uÉç rÉÉæ  Wåû xÉÑ±ÉæÈ  

8-1 sÉç sÉç sÉç Wåû MüqÉsÉç  

8-1 qÉç lÉç qÉç Wåû mÉëvÉÉlÉç  

8-1 hÉç hÉç hÉç Wåû xÉÑaÉhÉç  

8-1 lÉç üÉ lÉç Wåû UÉeÉÉ  

8-1 kÉç kÉç kÉç Wåû oÉÑkÉç  

8-1 Sè Sè Sè Wåû xÉÑmÉÉS  

8-1 jÉç Sè jÉç Wåû 

AÎalÉqÉiÉ/AÎalÉqÉS 

 

8-1 cÉç Xèû cÉç Wåû mÉëÉXû  
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8-1 iÉç üÉiÉç iÉç Wåû qÉWûÉlÉç  

8-1 xÉç üÉlÉç xÉç Wåû ÌuÉ²ÉlÉç  

8-2 Wèû WûÉæ Wèû Wåû ÍsÉWûÉæ  

8-2 uÉç uÉÉæ uÉç Wåû xÉÑÌSuÉÉæ  

8-2 sÉç sÉÉæ sÉç Wåû MüqÉsÉÉæ  

8-2 qÉç qÉÉæ qÉç Wåû mÉëvÉÉqÉÉæ  

8-2 hÉç hÉÉæ hÉç Wåû xÉÑaÉhÉÉæ  

8-2 lÉç üÉlÉÉæ lÉç Wåû UÉeÉÉlÉÉæ  

8-2 kÉç kÉÉæ kÉç Wåû oÉÑkÉÉæ  

8-2 eÉç eÉÉæ eÉç Wåû GÎiuÉeÉÉæ  

8-2 Sè SÉæ Sè Wåû xÉÑmÉÉSÉæ  

8-2 jÉç jÉÉæ jÉç Wåû AÎalÉqÉjÉÉæ  

8-2 cÉç gcÉÉæ cÉç Wåû mÉëÉgcÉÉæ  

8-2 iÉç üÉliÉÉæ iÉç Wåû qÉWûÉliÉÉæ  

8-2 wÉç wÉÉæ wÉç Wåû SkÉ×wÉÉæ  

8-2 vÉç vÉÉæ vÉç Wåû iÉÉSØvÉÉæ  

8-2 xÉç üÉlxÉÉæ xÉç Wåû ÌuÉ²ÉlxÉÉæ  

8-3 Wèû WûÈ Wèû Wåû ÍsÉWûÈ  

8-3 uÉç uÉÈ uÉç Wåû xÉÑÌSuÉÈ  

8-3 sÉç sÉÈ sÉç Wåû MüqÉsÉÈ  

8-3 qÉç qÉÈ qÉç Wåû mÉëvÉÉqÉÈ  

8-3 hÉç hÉÈ hÉç Wåû xÉÑaÉhÉÈ  

8-3 lÉç üÉlÉÈ lÉç Wåû UÉeÉÉlÉÈ  

8-3 kÉç kÉÈ kÉç Wåû oÉÑkÉÈ  



 91

8-3 eÉç eÉÈ eÉç Wåû GÎiuÉeÉÈ  

8-3 Sè SÈ Sè Wåû xÉÑmÉÉSÈ  

8-3 jÉç jÉÈ jÉç Wåû AÎalÉqÉjÉÈ  

8-3 cÉç gcÉÈ cÉç Wåû mÉëÉgcÉÈ  

8-3 iÉç üÉliÉÈ iÉç Wåû qÉWûÉliÉÈ  

8-3 wÉç wÉÈ wÉç Wåû SkÉ×wÉÈ  

8-3 vÉç vÉÈ vÉç Wåû iÉÉSØvÉÈ  

8-3 xÉç üÉlxÉÈ xÉç Wåû ÌuÉ²ÉlxÉÈ  

 
Table-3.21 : Vocative consonant ending analysis pattern 

 

3.3 Complicated subantas and ambiguity handling  
Some subanta forms which are very process intensive and involve a lot of string 

processing have been handled with the help of example base. We have stored complicated 

subanta forms with analysis in the example base. Our database of subanta exceptions is in the 

following format- 

 

 

Id Subanta Analysis 

1 AWqÉç/AWûÇ AxqÉSèè + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 

2 AÉuÉÉqÉç/AÉuÉÉÇ AxqÉSè + AÉæ/AÉæOèû [mÉëjÉqÉÉ/Ì²iÉÏrÉÉ Ì²uÉcÉlÉ] 

3 uÉrÉqÉçç/uÉrÉÇ AxqÉSè + eÉxÉç [mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ]  

4 qÉÉqÉç/qÉÉÇ AxqÉSè + AqÉç [Ì²iÉÏrÉÉ LMüuÉcÉlÉ] 

5 AxqÉÉlÉç AxqÉSè + vÉxÉç [Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] 

6 qÉrÉÉ  AxqÉSè + OûÉ [iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] 

7 AÉuÉÉprÉÉqÉç/AÉuÉÉprÉÉÇ AxqÉSè + prÉÉqÉç [iÉ×iÉÏrÉÉ/cÉiÉÑjÉÏï/mÉgcÉqÉÏ 
Ì²uÉcÉlÉ] 



 92

8 AxqÉÉÍpÉÈ AxqÉSè + ÍpÉxÉç [iÉ×iÉÏrÉÉ oÉWÒûuÉcÉlÉ] 

9 AxqÉprÉqÉç/AxqÉprÉÇ AxqÉSè + prÉxÉç [cÉiÉÑjÉÏï oÉWÒûuÉcÉlÉ] 

10 qÉ½qÉ/qÉ½Ç AxqÉSè + Xåû [cÉiÉÑjÉÏï LMüuÉcÉlÉ] 

1-1 AxqÉiÉç AxqÉSè + prÉxÉç [mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ] 

1-2 qÉiÉ AxqÉSè + XûÍxÉ [mÉgcÉqÉÏ LMüuÉcÉlÉ] 

1-3 qÉqÉ AxqÉSè + XûxÉç [wÉ¸Ï LMüuÉcÉlÉ] 

14 AÉuÉrÉÉåÈ AxqÉSè + AÉåxÉç [wÉ¸Ï/xÉmiÉqÉÏ Ì²uÉcÉlÉ] 

15 AxqÉÉMqÉç/AxqÉÉMüÇ AxqÉSè + AÉqÉç [wÉ¸Ï oÉWÒûuÉcÉlÉ] 

16 qÉÌrÉ AxqÉSè + ÌXû [xÉmiÉqÉÏ LMüûuÉcÉlÉ] 

17 AxqÉÉxÉÑ AxqÉSè + xÉÑmÉç [xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] 

18 xÉÈ  iÉSèè + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 

19 iÉÉæ iÉSè + AÉæ/AÉæOèû [mÉëjÉqÉÉ/Ì²iÉÏrÉÉ Ì²uÉcÉlÉ] 

20 iÉå  iÉSè + eÉxÉç [mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ] 

2-1 iÉqÉç/iÉÇ iÉSè + AqÉç [Ì²iÉÏrÉÉ LMüuÉcÉlÉ] 

2-2 iÉÉlÉç iÉSè + vÉxÉç [Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] 

2-3 iÉålÉ iÉSè + OûÉ [iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] 

24 iÉÉprÉÉqÉç/iÉÉprÉÉÇ iÉSè + prÉÉqÉç [iÉ×iÉÏrÉÉ/cÉiÉÑjÉÏï/mÉgcÉqÉÏ Ì²uÉcÉlÉ] 

25 iÉxqÉæ iÉSè + Xåû [cÉiÉÑjÉÏï LMüuÉcÉlÉ] 

26 iÉåprÉÈ iÉSè + prÉxÉç [cÉiÉÑjÉÏï/mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ] 

27 iÉxqÉÉiÉç iÉSè + XûÍxÉ [mÉgcÉqÉÏ LMüuÉcÉlÉ] 

28 iÉrÉÉåÈ iÉSè + AÉåxÉç [wÉ¸Ï/xÉmiÉqÉÏ Ì²uÉcÉlÉ] 

29 iÉåwÉÉqÉç/iÉåwÉÉÇ iÉSè + AÉqÉç [wÉ¸Ï oÉWÒûuÉcÉlÉ] 

 

Table-3.22 : Example base database 

 

3.3.1 Ambiguous prātipadika 
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There are two kinds of ambiguity in the prātipadika – those due to end-character in the 

base and those due to common POS (Part of Speech) 

 

3.3.1.1 Ambiguity due to end-character 
Some prātipadikas ending in a particular character combination can lead to 

more than one result as shown below. At this point, the system will report both the possibilities 

which will be reduced to one when sentential analysis is done -   

  
 ÍsÉQèû = ÍsÉWèû + xÉÑ / ÍsÉvÉç + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 
 ÍsÉOèû = ÍsÉWèû + xÉÑ / ÍsÉvÉç + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 
 ÌuÉOèû = ÌuÉWèûèû + xÉÑ / ÌuÉvÉçû + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 
 ÌuÉQèû = ÌuÉWèû + xÉÑ / ÌuÉvÉç + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 
 iÉÉSØMçü = iÉÉSØvÉç + xÉÑ / iÉÉSØWèû + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 
 iÉÉSØaÉç = iÉÉSØvÉç + xÉÑ / iÉÉSØWèû + xÉÑ [mÉëjÉqÉÉ LMüuÉcÉlÉ] 
 
 
 
 

3.3.1.2 Morphological ambiguity (categorial - verb/noun) 
Many subantas (mostly the śat pratyayānta in locative singular) can be verbs 

as well as nouns. Therefore, they will be picked up as verb and not sent for subanta processing. 

For example, UÉqÉÈ can be a subanta (UÉqÉÈ = UÉqÉ + xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ) as well as a verb (UÉqÉÈ = UqÉç 

+ sÉOèûsÉMüÉU E¨ÉqÉ mÉÑÂwÉ oÉWÒûuÉcÉlÉ).  At this point, the verb database excludes such ambiguous cases. 

 

3.3.2 Ambiguous vibhaktis 
Same forms are available in the dual of nominative and accusative cases like- UÉqÉÉæ, dual of 

instrumental, dative and ablative cases like- UÉqÉÉprÉÉqÉç, plural of dative and ablative cases like- 

UÉqÉåprÉÈ, and dual of relative and locative cases like - UÉqÉrÉÉåÈ. In neutar gender as well, the 

nominative and accusative singular forms may be identical as in mÉÑxiÉMüqÉç (1-1 and 2-1).  In such 

cases, the system will give all possible results as in  

UÉqÉÉæ = AÉæ/AÉæOèû  [1.2&2.2] 
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UÉqÉÉprÉÉqÉç = prÉÉqÉç  [3.2, 4.2&5.2] 
UÉqÉåprÉÈ = prÉxÉç  [4.3&5.3] 
UÉqÉrÉÉåÈ = AÉåxÉç  [6.2 & 7.2] 
mÉÑxiÉMüqÉç = xÉÑ/AqÉç  [1.1 & 2.1] 
WûUåÈ = XûÍxÉ/XûxÉç [5.1 & 6.1] 

 

3.3.2.1 Always ambiguous vibhaktis (AÉæ/AÉæOèû, prÉÉqÉç, prÉxÉç, AÉåxÉç etc.) 
This is a very complicated problem for machine and can not be handled at sub-sentential 

level as in the case of subantas. The system will give multiple results in these cases.  

UÉqÉÉæ = AÉæ/AÉæOèû  [1.2&2.2] 
UÉqÉÉprÉÉqÉç = prÉÉqÉç  [3.2, 4.2&5.2] 
UÉqÉåprÉÈ = prÉxÉç  [4.3&5.3] 
UÉqÉrÉÉåÈ = AÉåxÉç  [6.2 & 7.2] 
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4.1 Description of SRAS 
The present system model uses Java in the web format for the recognition and analysis 

(prakti-pratyaya vibhāga) of subanta-padas from Sanskrit texts according to Pānīan and 

Siddhānta Kaumudī (SK) formalism. The system accepts words/sentences/ text Devanagari utf-8 

input in the text area and gives analyzed output in Devanagari utf-8 format.  Recognition of 

subanta-padas takes place first according to the process as outlined in chapter-II.  The analysis 

follows according to the processes as outlined in chapter-III.  The recognition process includes 

identifying all non-subanta categories first. This is as a by-product of this system get preliminary 

POS tagged for punctuations, avyayas and verbs.  At this point, the system does not give a 

facility for uploading and spooling multiple files, but the next version is going to incorporate this 

and many more features. The SRAS has twin goals in the mind – simplification of Sanskrit texts 

for self reading and M(A)T.  

 

4.1.1 Architecture of the system 
The following model describes the interaction between multi-tiered architecture of the 

SRAS  

U S E R 

↓    ↑ 

request        response 

↓                   ↑ 

Apache-tomcat 

↓ ↑ 

Java servlet 

↓ ↑ 

JDBC 

↓ ↑ 

Database 

 

4.1.1.1 Multi-layered architecture  
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The architecture of the SRAS is multilayered java webserver environment, with front 

end, database connectivity and backend.  

 

 

4.1.1.2 The front-end: online interface  
The Graphical User Interface (GUI) of the SRAS, which is seen by users, is its front-end.  

It is produced by JSP (Java Server Pages) and HTML components.  The main JSP file 

rsubanta.jsp allows the user to give input in Devanagari utf-8 format using HTML text area 

component. Upon clicking the button labeled “xÉÑoÉliÉ mÉWûcÉÉlÉ LuÉÇ mÉëM×üÌiÉ-mÉëirÉrÉ ÌuÉpÉÉaÉ Måü ÍsÉrÉå rÉWûÉÇ ÎYsÉMü 

MüUåÇ”, it calls the reverse subanta Java object (called RSubanta) for processing the input. The 

output as given by the Java objects is displayed to the user in Devanagari utf-8 format.  

 

 

 
Figure 4.1 

 

4.1.1.3 The back-end: database / txt files  
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There are two versions of the system; the server based version connects to a MSSQL 

Server 2005 RDBMS through JDBC. The rule base, example base and other linguistic resources 

are stored as Devanagari utf-8. The PC based portable version, for obvious reasons, can not have 

RDBMS support. Therefore, we have our rules and data stored in utf-8 text files as backend.   A 

design of the reverse subanta database as give below: 

 

 

avyaya
avId

avyaya

meaning

dhatuPath
dhtuId

dhatu

gana

meaning

dhatuRoop
formid

dhatuid

form

tense

aspect

number

exceptionList
excepId

supId

exception

supExampleBase
exceptId

example

analysis

supRuleBase
supid

sup_character

baseEndChar

changeInBase

exceptionListId

 
 

 

Figure 4.2 

 

The supRuleBase table has relations with the exceptionList table. Any exception figuring in the 

rule base must have a description in the exception list. The table supExampleBase   depends on 

the exceptionList and must provide analysis for each example figuring in the exceptionList and 

marked in the supRuleBase 

 

The dhāturūp object depends on the dhātupāh object while the avyaya is a floating object as of 

now. These linguistic resources are checked for recognition of subantas, and the rule base-

example base are searched for analysis 

  

Text Files 
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For the standalone version (PC based), the data is stored in the following text files – 

 

� sup_EB.txt (the subanta example base data) in the following format 

 

AWûqÉç=AxqÉS+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ;AWûÇ=AxqÉS+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ;AÉuÉÉqÉç=AxqÉS+AÉæ mÉëjÉqÉÉ Ì²iÉÏrÉÉ 
Ì²uÉcÉlÉ;AÉuÉÉÇ=AxqÉS+AÉæ mÉëjÉqÉÉ Ì²iÉÏrÉÉ Ì²uÉcÉlÉ;uÉrÉqÉç=AxqÉS+eÉxÉ mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ;uÉrÉÇ=AxqÉS+eÉxÉ mÉëjÉqÉÉ 
oÉWÒûuÉcÉlÉ;qÉÉqÉç=AxqÉS+AqÉ Ì²iÉÏrÉÉ LMüuÉcÉlÉ;qÉÉÇ=AxqÉS+AqÉ Ì²iÉÏrÉÉ LMüuÉcÉlÉ;AxqÉÉlÉç=AxqÉS+vÉxÉ Ì²iÉÏrÉÉ 
oÉWÒûuÉcÉlÉ;qÉrÉÉ=AxqÉS+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ;AÉuÉÉprÉÉÇ=AxqÉS+prÉÉqÉ iÉ×iÉÏrÉÉ, cÉiÉÑjÉÏï, mÉgcÉqÉÏ 
Ì²uÉcÉlÉ;AÉuÉÉprÉÉqÉç=AxqÉS+prÉÉqÉ iÉ×iÉÏrÉÉ, cÉiÉÑjÉÏï, mÉgcÉqÉÏ Ì²uÉcÉlÉ;AxqÉÉÍpÉÈ=AxqÉS+ÍpÉxÉ iÉ×iÉÏrÉÉ 
oÉWÒûuÉcÉlÉ;qÉ½qÉç=AxqÉS+Xåû cÉiÉÑjÉÏï LMüuÉcÉlÉ;qÉ½Ç=AxqÉS+Xåû cÉiÉÑjÉÏï LMüuÉcÉlÉ;AxqÉprÉqÉç=AxqÉS+prÉxÉ cÉiÉÑjÉÏï 
oÉWÒûuÉcÉlÉ;AxqÉprÉÇ=AxqÉS+prÉxÉ cÉiÉÑjÉÏï oÉWÒûuÉcÉlÉ;qÉiÉ=AxqÉS+XûÍxÉ mÉgcÉqÉÏ LMüuÉcÉlÉ;AxqÉiÉç=AxqÉS+prÉxÉ 
mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ;qÉqÉ=AxqÉS+XûxÉ wÉ¸Ï LMüuÉcÉlÉ;AÉuÉrÉÉåÈ=AxqÉS+AÉåxÉ wÉ¸Ï, xÉmiÉqÉÏ 
Ì²uÉcÉlÉ;AxqÉÉMüqÉç=AxqÉS+AÉqÉ wÉ¸Ï LMüuÉcÉlÉ;AxqÉÉMüÇ=AxqÉS+AÉqÉ wÉ¸Ï LMüuÉcÉlÉ;qÉÌrÉ=AxqÉS+ÌXû 
xÉmiÉqÉÏ LMüuÉcÉlÉ;AxqÉÉxÉÑ=AxqÉS+xÉÑmÉ xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ; 
 

 
� sup_RB.txt (the subanta rule base) in the following format 

 

üÉ=üÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ;üÉprÉÉqÉç=+prÉÉqÉç iÉ×iÉÏrÉÉ cÉiÉÑjÉÏï mÉgcÉqÉÏ Ì²uÉcÉlÉ;üÉprÉÉÇ=+prÉÉqÉç iÉ×iÉÏrÉÉ cÉiÉÑjÉÏï mÉgcÉqÉÏ 
Ì²uÉcÉlÉ;prÉÉqÉç=+prÉÉqÉç iÉ×iÉÏrÉÉ cÉiÉÑjÉÏï mÉgcÉqÉÏ Ì²uÉcÉlÉ;prÉÉÇ=+prÉÉqÉç iÉ×iÉÏrÉÉ cÉiÉÑjÉÏï mÉgcÉqÉÏ 
Ì²uÉcÉlÉ;üåprÉÈ=+prÉxÉç cÉiÉÑjÉÏï mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ;prÉÈ=+prÉxÉç  cÉiÉÑjÉÏï mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ;üÉlÉÉqÉç=+AÉqÉç wÉ¸Ï 
oÉWÒûuÉcÉlÉ;üÉlÉÉÇ=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;üÉhÉÉqÉç=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;üÉhÉÉÇ=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;lÉÉqÉç=+AÉqÉç wÉ¸Ï 
oÉWÒûuÉcÉlÉ;lÉÉqÉç=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;hÉÉqÉç=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;hÉÉÇ=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;xrÉ=+xrÉ XûxÉç, wÉ¸Ï 
LMüuÉcÉlÉ;üå=+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ;üÏ=üÏ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ;üÏ+xÉÑ mÉëjÉqÉÉ Ì²iÉÏrÉÉ Ì²uÉcÉlÉ uÉcÉlÉ;hÉÉ=+OûÉ 
iÉ×iÉÏrÉÉ LMüuÉcÉlÉ;üÉæ=+AÉæ/AÉæOèû mÉëjÉqÉÉ/Ì²iÉÏrÉÉ Ì²uÉcÉlÉ;üÉÈ=+eÉxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ;üÉÍhÉ=+eÉxÉç mÉëjÉqÉÉ Ì²iÉÏrÉÉ 
oÉWÒûuÉcÉlÉ;üÉÌlÉ=+eÉxÉç mÉëjÉqÉÉ Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ;qÉç=+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ;Ç=+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ;üÉlÉç=+vÉxÉç 
Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ;üåhÉ=+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ;üålÉ=+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ;üæÈ=+ÍpÉxÉç iÉ×iÉÏrÉÉ oÉWÒûuÉcÉlÉ;üÉrÉ=+Xåû 
cÉiÉÑjÉÏï LMüuÉcÉlÉ;üåprÉÈ=+prÉxÉç cÉiÉÑjÉÏï/mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ;üÉiÉç=+XûÍxÉ mÉgcÉqÉÏ LMüuÉcÉlÉ;üÉSè=+XûÍxÉ mÉgcÉqÉÏ 
LMüuÉcÉlÉ;xrÉ=+XûxÉç wÉ¸Ï LMüuÉcÉlÉ;rÉÉåÈ=+AÉåxÉç wÉ¸Ï/xÉmiÉqÉÏ Ì²uÉcÉlÉ;üÉlÉÉÇ=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;üÉlÉÉqÉç=+AÉqÉç 
wÉ¸Ï oÉWÒûuÉcÉlÉ;üÉhÉÉÇ=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;üÉhÉÉqÉç=+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ;üå=+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ;üåwÉÑ=+xÉÑmÉç 
xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ;üåxÉÑ=+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ; 
 

 
� verb.txt (the verb form database for subanta recognition) 

 

pÉuÉÌiÉ,pÉuÉiÉÈ,pÉuÉÎliÉ,pÉuÉÍxÉ,pÉuÉjÉÈ,pÉuÉjÉ,pÉuÉÉÍqÉ,pÉuÉÉuÉÈ,pÉuÉÉqÉÈ,pÉuÉiÉÑ,pÉuÉiÉÉqÉç,pÉuÉliÉÑ,pÉuÉ,pÉuÉiÉqÉç,pÉuÉiÉ,pÉuÉÉÌlÉ,pÉuÉÉuÉ,
pÉuÉÉqÉ,ApÉuÉiÉç,ApÉuÉiÉÉqÉç,ApÉuÉlÉç,ApÉuÉÈ,ApÉuÉiÉqÉç,ApÉuÉiÉ,ApÉuÉqÉç,ApÉuÉÉuÉ,ApÉuÉÉqÉ,pÉuÉåiÉç,pÉuÉåiÉÉqÉç,pÉuÉårÉÑÈ,pÉuÉåÈ,pÉu
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ÉåiÉqÉç,pÉuÉåiÉ,pÉuÉårÉqÉç,pÉuÉåuÉ,pÉuÉåqÉ,oÉpÉÔuÉ,oÉpÉÔuÉiÉÑÈ,oÉpÉÔuÉÑÈ,oÉpÉÔÌuÉjÉ,oÉpÉÔuÉjÉÑÈ,oÉpÉÔuÉ,oÉpÉÔuÉ,oÉpÉÔÌuÉuÉ,oÉpÉÔÌuÉqÉ,pÉÌuÉiÉÉ,pÉÌuÉiÉÉUÉæ,p
ÉÌuÉiÉÉUÈ,pÉÌuÉiÉÉÍxÉ,pÉÌuÉiÉÉxjÉÈ,pÉÌuÉiÉÉxjÉ,pÉÌuÉiÉÉÎxqÉ,pÉÌuÉiÉÉxuÉÈ,pÉÌuÉiÉÉxqÉÈ,pÉÌuÉwrÉÌiÉ,pÉÌuÉwrÉiÉÈ,pÉÌuÉwrÉÎliÉ,pÉÌuÉwrÉÍxÉ,pÉ
ÌuÉwrÉjÉÈ,pÉÌuÉwrÉjÉ,pÉÌuÉwrÉÉÍqÉ,pÉÌuÉwrÉÉuÉÈ,pÉÌuÉwrÉÉqÉÈ,pÉÔrÉÉiÉç,pÉÔrÉÉxiÉÉqÉç,pÉÔrÉÉxÉÑÈ,pÉÔrÉÉÈ,pÉÔrÉÉxiÉqÉç,pÉÔrÉÉxiÉ,pÉÔrÉÉxÉqÉç,pÉÔrÉÉxuÉ
,pÉÔrÉÉxqÉ,ApÉÔiÉç,ApÉÔiÉÉqÉç,ApÉÔuÉlÉç,ApÉÔÈ,ApÉÔiÉqÉç,ApÉÔiÉ,ApÉÔuÉqÉç,ApÉÔuÉ,ApÉÔqÉ,ApÉÌuÉwrÉiÉç,ApÉÌuÉwrÉiÉÉqÉç,ApÉÌuÉwrÉlÉç,A
pÉÌuÉwrÉÈ,ApÉÌuÉwrÉiÉqÉç,ApÉÌuÉwrÉiÉ,ApÉÌuÉwrÉqÉç,ApÉÌuÉwrÉÉuÉ,ApÉÌuÉwrÉÉqÉ, 
 
 

� avyaya.txt (the vyaya database for subanta recognition) 

 

A,MüÍ¶ÉiÉç,xÉSæuÉ,AMüxqÉÉiÉç,AMüÉhQåû,AÎalÉxÉÉiÉç,AalÉÏ,AbÉÉåÈ,AXçaÉ,AeÉxÉëqÉç,AgexÉÉ,AiÉÈ,AÌiÉ,AiÉÏuÉ,A§É,AjÉ,Aj
ÉÌMüqÉç,AjÉuÉÉ,AjÉÉå,A®É,A±,A±ÉÌmÉ,AkÉUÉiÉç,AkÉUå±ÑÈ,AkÉUåhÉ,AkÉÈ,AkÉxiÉÉiÉç,AÍkÉ,AÍkÉWûËU,AkÉÑlÉÉ,AkÉÉåÅkÉÈ,AkrÉr
ÉlÉiÉÈ,AÌlÉvÉqÉç,AlÉÑ,AlÉåMükÉÉ,AlÉåMüvÉÈ,AliÉÈ,AliÉUÉ,AliÉUåhÉ,AlrÉiÉÈ,AlrÉiÉç,AlrÉ§É,AlrÉjÉÉ,AlrÉSÉ,AlrÉå±ÑÈ,AluÉMçü,
AmÉ,AmÉUå±ÑÈ,AmÉsÉÑmÉqÉç,AÌmÉ,AÌmÉuÉÉ,AÍpÉ,AÍpÉiÉÈ,ApÉÏ¤ÉlÉqÉç,AqÉÉ,AqÉÑ§É,AqÉç,AÌrÉ,ArÉå,AUqÉç,AUå,AUåUå,AeÉÑïlÉiÉÈ,A
sÉqÉç,AsmÉvÉÈ,AuÉaÉÉWåû,AuÉcÉ¤Éå,AuÉS¨ÉqÉç,AuÉUiÉÈ,AuÉÈ,AuÉvrÉqÉç,AurÉÍjÉwrÉæ,A·kÉÉ,AxÉM×üiÉç,AxÉÉqmÉëiÉqÉç,AxiÉÑ,AWû,
AWûWû,AWûÉå,A»ûÉrÉ,AA,AÉhÉ,AÉiÉÈ,AÉiÉ×SÈ,AÉSWû,AÉÌSiÉÈ,AÉqÉç,AÉUÉiÉç,AÉrÉïWûsÉqÉç,AÉÌuÉÈ,AÉÈ,AÉWÒûuÉkrÉæ,AÉWûÉå,AÉWûÉå
ÎxuÉiÉç,C,CiÉUå±ÑÈ,CiÉÈ,CÌiÉ,CiÉç,CijÉqÉç,CSÉlÉÏqÉç,C®É,CuÉ,CWû,D,DwÉiÉç,E,EccÉæÈ,EiÉ,EiÉÉWûÉå,E¨ÉUiÉÈ, 
 

 
4.1.1.4 Database connectivity 

The database connectivity is done through JDBC driver software downloadable from the 

Microsoft site. The JDBC-ODBC bridge driver from Sun Mini system freely downloadable from 

Microsoft is not Unicode compliant. Therefore there were problems in accepting Unicode 

queries and displaying Unicode results. JDBC Application Programming Interface (API) is the 

industry slandered for database independent connectivity for Java and a wide range of database-

SQL databases. JDBC technology allows to use the Java programming language to develop 

‘Write once, run anywhere’ capabilities for applications that require access to large scale data. 

JDBC works as bridge between Java program and Database. SQL server 2005 and JDBC support 

input and output in unicode, so this system accepts unicode devanagri text as well as prints result 

in unicode devanagri also232. 

 

4.1.1.5 The web server 
The SRAS runs on Apache Tomcat 4.0 platform. The details for this Java based 

webserver follows -  
                                                 
232 http://java.sun.com/products/servlet/ 



 101

4.1.1.5.1 Apache Tomcat 4.0 

Apache Tomcat is the servlet container that is used for the Java Servlet and JavaServer 

Pages technologies. The Java Servlet and Java Server Pages specifications are developed by Sun 

under the Java Community Process. Apache Tomcat is developed in an open and participatory 

environment and released under the Apache Software License. Apache Tomcat is intended to be 

a collaboration of the best-of-breed developers from around the world233. 

 

 

4.1.1.5.2 Java Servlet Technology 
Java Servlet technology provides web developers with a simple, consistent mechanism for 

extending the functionality of a web server and for accessing existing business systems. A servlet 

can almost be thought of as an applet that runs on the server side--without a face. Java servlets 

make many web applications possible234.  

4.1.1.5.3 Java Server Pages 
Java Server Pages (JSP) technology provides a simplified, fast way to create dynamic 

web content. JSP technology enables rapid development of web-based applications that are 

server and platform-independent235. It is one of the most sophisticated tools available for high 

performance and secures web applications.  
4.1.2 Module Description 
The process flow of the SRAS is given below -  

 
SANSKRIT TEXT 

↓ 
 
 
 
↓ 
 
 
 

                                                 
233 http://www.apache.org/ 
234 http://java.sun.com/products/servlet/ 
235 http://java.sun.com/products/jsp/ 

PREPROCESSOR 

RECOGNIZER 
NOMINAL 

DATABASE 
SANDHI RULE 
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  ↓ 
            ↓                                                                                                               ↓   

 
 

                                       →   →                 ←            ← 
 

 ↑                              ↓                                            ↑ 
   
   

 
↓ 

OUTPUT 
 
 
 
 
 

 

Present system has three major components –  

• RSubanta 

• Preprocessor-Recognizer 

• Analyzer 
 

4.1.2.1 RSubanta 
This is the main class which tokenizes the input text, gets it preprocessed, gets subantas 

marked and then sends the subanta padas to the analyzer for analysis. Finally, this module 

displays the results. This object has following methods – 

 

public String processSup(String s) 

private String preProcess(String tkn) 

private String analyze(String tk)  

public String printErr() 

 

The code sample for the processSup() function follows – 

 

public String processSup(String s){ 

 String tkn=""; 

 String ts = ""; 

LINGUISTIC 
RESOURCES 

 
MORPHOLOGICAL 

ANALYZER 
RULE BASE 

SUBANTA RULE SUBANTA 
EXAMPLE BASE 

DISPLAY 
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 s = s.trim(); 

 String tmp = ""; 

 if (s.length()>0){ 

 StringTokenizer st = new StringTokenizer(s, " "); 

 StringTokenizer st2 = null; 

  

 while(st.hasMoreTokens()){ 

 tkn = st.nextToken().trim();   tkn= 

preProcess(tkn);    

 if (tkn.indexOf("SUBANTA")>-1 && tkn.indexOf("PUNCT")>-1){ 

  

 st2 = new StringTokenizer(tkn, " ");  

 while(st2.hasMoreTokens()){ 

  

 tmp = st2.nextToken();   if 

(tmp.indexOf("SUBANTA")>0) 

 

ts = ts +" "+analyze(tmp); 

 else   ts = ts 

+" "+tmp; 

 } 

 } 

 else if (tkn.indexOf("SUBANTA")>-1) 

 

 ts = ts+" "+analyze(tkn); 

 

 else ts = ts +" "+tkn; 

  

 } 

 return "{ "+ts+" }"; 

 

 } 

  

else return "Please enter some Sanskrit text to process"; 
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} 

 

4.1.2.1.1 Preprocessor / Recognizer 

This module first normalizes the input and then checks if there are subanta constituents to 

process.  If a subanta is found, it is sent to the analyzer for analysis; else it is labeled 

appropriately as _VERB or _AVYAYA and reported back as output 

  

4.1.2.1.2 Punctuation checker 
This component checks punctuation in input text and tags with specific tag. If any punctuation is 

found between two characters without space “ ” then it deletes them. And if any punctuation 

comes to the left or right of a word without space, then this program adds a space between the 

word and the punctuation. For example -  UÉqÉÈ AMüjÉrÉiÉç rÉiÉç “ xÉÈ aÉ×WûqÉç aÉcNûiÉÑÑ”| this component 

does as UÉqÉÈ AMüjÉrÉiÉç rÉiÉç [“_PUNCT] xÉÈ aÉ×WûqÉç aÉcNûiÉÑ [”_PUNCT] [|_PUNCT] and send for next 

process 
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Figure 4.3 

 

 

 

Code sample  
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public class Preprocessor{ 

 String err = ""; 

 String line=""; 

 StringBuffer avyaya = null; 

 StringBuffer verbs = null; 

 public Preprocessor(StringBuffer a, StringBuffer b){ 

  avyaya = a; 

  verbs = b; 

 } 

private String checkPunct(String tkn){ 

 String punctProper = ",.'()[]{}$#@!%^&*-_+=|\\?/<>~`:;\"\u0964 \u0965"; 

 String punctRoman= "abcdefghijklmnopqrstuvwxyz 

  ABCDEFGHIJKLMNOPQRSTUVWXYZ"; 

 String punctNum = "0123456789\u0966 \u0967 \u0968 \u0969 \u096A \u096B \u096C \u096D 

\u096E \u096F"; 

String sub_punct_left = "'([{*`\""; 

 String sub_punct_right = "')]}!*`\";,?.\u0964 \u0965"; 

 boolean av_vCheck = false; 

 String punct = punctProper + punctRoman + punctNum; 

 String ts = ""; 

 char c = ' '; 

 int idx = -1; 

  

4.1.2.1.3 Non subanta checker 
This component checks for avyayas and verbs in the non punctuation word of the input.  First 

avyayas are checked and tagged, and then the verbs are checked and tagged.  

 

Code snippet 
private String checkNS(String tkn, String type){ 

 boolean found = false; 

 StringTokenizer st = null; 

 String ts = ""; 

 String av_v = ""; 
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 StringBuffer line = null; 

  if (type.equals("av")) 

  line = avyaya; 

 else 

   line = verbs; 

  if (line.indexOf(tkn) > -1){ 

   ts = tkn; 

  if ( type.equals("av") ) 

   ts = " ["+ts+"_AV]"; 

 else  

  ts = " ["+ts +"_VERB]"; 

 }     

 return ts; 

} 

 

4.1.2.1.4 Subanta recognizer 
The remaining words are tagged _SUBANTA by this component. Sample of this function- 

 
 else  if (type.equals("verb"))  //  all untagged words, which is tagged with subanta by 

this  

              faction.  

  ts = " "+tkn +"_SUBANTA"; 

 else    

  ts = tkn; ] 

 

4.1.2.2 Subanta Analyzer 

After the preprocessing and subanta recognition process, the RSubanta object sends a subanta-

pada to the SupAnalyzer object for obtaining analysis. This component returns analysis of 

subanta-padas with the help of database and text files  

This object has following methods – 

 

public String analyzeSup(String tkn) 
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private String checkExampleBase(String tkn) 

private String checkRuleBase(String tkn) 

public String printErr() 

 

SupAnalyzer first checks for solutions in the example base data file or table. If found, it does not 

check the rule base.  If not found, it proceeds to check the rule base by splitting certain number 

of last characters from the subanta-pada. It first splits 5, then 4 and likewise up to the last 

character. Each time it checks if the base and affix combination it arrives at is valid or not by 

checking the affix in the rule base. If found, it assumes the analysis to be correct and reports 

back. If invalid, it proceeds to create another combination of base + affix.  

Code sample from the checkExampleBase() function – 

if ( exmpls.indexOf(";"+newTkn)>-1 ) {    

 try{ 

  data_tkn = exmpls.substring( exmpls.indexOf(";"+newTkn)+1, exmpls.indexOf(";", 

exmpls.indexOf(newTkn) )); 

  if (data_tkn.indexOf("=")>0){ 

   ky = data_tkn.substring(0,data_tkn.indexOf("=")); 

   val = data_tkn.substring(data_tkn.indexOf("=")+1, data_tkn.length() );   

   ky = ky.trim(); 

  } 

  err = err+"ky='"+ky+"' val = '"+val+"'<br>"; 

 } 

 catch (Exception ex){ 

  ky = "not found"; 

  val="not found";  

  System.out.println("in EB data_tkn='"+data_tkn+"' ky='"+ky+"'  val='"+val+"'"); 

 } 

  if (newTkn.equals(ky)) { 

    ts = newTkn+" ["+val+"] "; 

 }      
 else ts = tkn;  

}    

else  



 109

 ts = checkRuleBase(tkn); 

 

 

4.2 Test corpora  
We have collected 140 files in unicode devanagri for testing this system and another 

proposes. Out of which the following 10 have been used in the result analysis (please see 

Introduction page-12 for details). 

 

4.3. How it works 

On the localhost (CD version), the website can be opened by the URL 

http://localhost:8080/subanta/rsubanta.jsp. On the actual server, the URL can be something like 

http://www.sanskrit.jnu.ac.in/subanta (the actual site is not live yet due to infrastructural 

bottlenecks). The home page of the site looks like – 
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Figure 4.4 

 

The site accepts devanagari data in utf-8 format. Therefore, a Unicode IME like 

Baraha236 has to be installed. Otherwise, user can enter some the test files provide. 

Upon clicking the button labeled “SåuÉlÉÉaÉUÏ-sÉåZÉlÉ xÉWûÉrÉiÉÉ Måü ÍsÉrÉå rÉWûÉÇ ÎYsÉMü MüUåÇ” The JSP interface 

sends data to the RSubanta object, which after tokenizing the input sends each word for 

preprocessing and the result of preprocessor to SupAnalyzer if the word is tagged _SUBANTA.  

The RSubanta keeps on building the display depending on the output from the proproessor-

recognizer and analyzer objects. 

Input-Output examples - 

Input text 

SÒaÉÉïmÉÔeÉÉ ÌWûlSÕlÉÉÇ qÉWûÉåixÉuÉÈ AÎxiÉ | vÉUiMüÉsÉå AÉÍµÉlÉqÉÉxÉå CrÉÇ mÉÔeÉÉ xÉqmÉÔhÉåï pÉÉUiÉå ´É®rÉÉ AÉlÉlSålÉ cÉ 

xÉqmÉÉÌSiÉÉ pÉuÉÌiÉ | SÒaÉÉïmÉÔeÉÉrÉÉÈ ÌuÉwÉrÉå AlÉåMüÉÈ MüjÉÉÈ mÉëcÉÍsÉiÉÉÈ xÉÎliÉ | UÉuÉhÉålÉ xÉWû rÉÑ®ÉiÉç mÉÔuÉïÇ ´ÉÏUÉqÉÈ 

SvÉÌSlÉÉÌlÉ rÉÉuÉiÉç SÒaÉÉïrÉÉÈ mÉÔeÉÉÇ M×üiÉuÉÉlÉç | iÉxrÉÉÈ mÉëxÉÉSålÉ xÉÈ UÉuÉhÉÇ WûiÉuÉÉlÉç sÉXçMüÉrÉÉÇ ÌuÉeÉrÉÇ mÉëÉmiÉuÉÉlÉç cÉ | 

iÉxrÉ ÌuÉeÉrÉxrÉ xqÉUhÉÉrÉ mÉëÌiÉuÉwÉïqÉç CrÉÇ SÒaÉÉïmÉÔeÉÉ AlÉÑÌ¸iÉÉ pÉuÉÌiÉ   

Analysis of subanta-padas  
 
SÒaÉÉïmÉÔeÉÉ [SÒaÉÉïmÉÔeÉÉç+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] ÌWûlSÕlÉÉÇ [ÌWûlSÕ+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ] qÉWûÉåixÉuÉÈ [qÉWûÉåixÉuÉ+xÉÑç mÉëjÉqÉÉ 

LMüuÉcÉlÉ] [AÎxiÉ_VERB] [|_PUNCT] vÉUiMüÉsÉå [vÉUiMüÉsÉ+Xåû xÉmiÉqÉÏ LMüuÉcÉlÉ] AÉÍµÉlÉqÉÉxÉå 

[AÉÍµÉlÉqÉÉxÉå+Xåû xÉmiÉqÉÏ LMüuÉcÉlÉ] CrÉÇ [CSqÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] mÉÔeÉÉ [mÉÔeÉÉ+ xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xÉqmÉÔhÉåï 

[xÉqmÉÔhÉï+ÌXûåû xÉmiÉqÉÏ LMüuÉcÉlÉ] pÉÉUiÉå [pÉÉUiÉ+ÌXûåû xÉmiÉqÉÏ LMüuÉcÉlÉ] ´É®rÉÉ [´É®É+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] 

AÉlÉlSålÉ [AÉlÉlS+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] [cÉ_AV] xÉqmÉÉÌSiÉÉ [xÉqmÉÉÌSiÉÉ+ xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ]  

[pÉuÉÌiÉ_VERB] SÒaÉÉïmÉÔeÉÉrÉÉÈ [SÒaÉÉïmÉÔeÉÉ+XûÍxÉ/XûxÉç mÉgcÉqÉÏ/wÉ¸Ï LMüuÉcÉlÉ] ÌuÉwÉrÉå [ÌuÉwÉrÉ+ Xåû xÉmiÉqÉÏ 

LMüuÉcÉlÉ] AlÉåMüÉÈ [AlÉåMü+eÉxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ] [MüjÉÉÈ [MüjÉÉ+eÉxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ] mÉëcÉÍsÉiÉÉÈ 

[mÉëcÉÍsÉiÉ+eÉxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ] [xÉÎliÉ_VERB] [|_PUNCT] UÉuÉhÉålÉ [UÉuÉhÉ+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] 

[xÉWû_AV] rÉÑ®ÉiÉç [rÉÑ®+XûÍxÉ mÉgcÉqÉÏ LMüuÉcÉlÉ] mÉÔuÉïÇ [mÉÔuÉï+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] ´ÉÏUÉqÉÈ [´ÉÏUÉqÉ+xÉÑ 

mÉëjÉqÉÉ LMüuÉcÉlÉ] SvÉÌSlÉÉÌlÉ [SvÉÌSlÉ+eÉxÉç mÉëjÉqÉÉ Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] [rÉÉuÉiÉç_AV] SÒaÉÉïrÉÉÈ [SÒaÉÉï+XûÍxÉ/XûxÉç 

                                                 
236 http://www.baraha.com/BarahaIME.htm  
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mÉgcÉqÉÏ/wÉ¸Ï LMüuÉcÉlÉ] mÉÔeÉÉÇ [mÉÔeÉç+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ] M×üiÉuÉÉlÉç [M×üiÉuÉiÉç+xÉÑç mÉëjÉqÉÉ LMüûuÉcÉlÉ] 

[|_PUNCT] iÉxrÉÉÈ [iÉSè+XûÍxÉ/XûxÉ mÉgcÉqÉÏ, wÉ¸Ï LMüuÉcÉlÉ] mÉëxÉÉSålÉ [mÉëxÉÉS+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] xÉÈ 

[iÉSè+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] UÉuÉhÉÇ [UÉuÉhÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] WûiÉuÉÉlÉç [WûiÉuÉiÉç+ xÉÑç mÉëjÉqÉÉ LMüûuÉcÉlÉ] 

sÉXçMüÉrÉÉÇ [sÉXçMüÉ+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] ÌuÉeÉrÉÇ [ÌuÉeÉrÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] mÉëÉmiÉuÉÉlÉç [mÉëÉmiÉuÉiÉç+ xÉÑç 

mÉëjÉqÉÉ LMüûuÉcÉlÉ] [cÉ_AV] [|_PUNCT] iÉxrÉ [iÉSè+XûxÉ wÉ¸Ï LMüuÉcÉlÉ] ÌuÉeÉrÉxrÉ [ÌuÉeÉrÉ+xrÉ XûxÉç, wÉ¸Ï 

LMüuÉcÉlÉ] xqÉUhÉÉrÉ [xqÉUhÉ+Xåû cÉiÉÑjÉÏï LMüuÉcÉlÉ] mÉëÌiÉuÉwÉïqÉç [mÉëÌiÉuÉwÉï+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] CrÉÇ [CSqÉ+xÉÑ 

mÉëjÉqÉÉ LMüuÉcÉlÉ] SÒaÉÉïmÉÔeÉÉ [SÒaÉÉïmÉÔeÉÉç+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] AlÉÑÌ¸iÉÉ [AlÉÑÌ¸iÉÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] 

[pÉuÉÌiÉ_VERB] [|_PUNCT] }  

  

4.3.1 Result analysis and limitation 
System prints result as output in three colors - Black, Blue and Red. All analyzed subanta in 

black color, non subanta (punctuations /avyaya/verb) in blue color and all un-analyzed subanta 

in red color. The result has three structure, subanta-pada [analysis] in Black color [non-subanta 

with tag] in Blue color and unanalyzed subanta with '_SUBANTA' tag in Red color.  

Currently this system is giving multiple results in ambiguous cases, which will be solved 

by analyzing the context at the sentence level. A doctoral work to analyze karaka mechanically is 

nearing its completion.  The feedback from the karaka component will be taken to disambiguate 

between multiple results in this case. In addition, we will be adding some constraints in the forms 

of additional rules or data to minimize ambiguity.  At present, we have only 90,000 primary verb 

forms in the verb database, which are commonly found in Sanskrit literature. Though it is very 

unlikely that ordinary Sanskrit literature will overshoot this list, yet the system is likely to start 

processing a verb as subanta if not found in the database. We have 519 avyayas listed in our 

avyaya database. it is not enough for avayaya recognition in ordinary Sanskrit literature. In this 

case, the system is likely to start processing an avyaya as subanta, if it is not found in avyaya 

database. We will try to improve results and database. 
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The present R & D is an attempt to process Sanskrit NP inflections by way of Pāini’s 

rule system, appropriate database and example-base. The system developed is an online system 

run on Apache Tomcat platform using Java servlet and MSSQL server 2005 as back end. The 

thesis includes a PC version run on Apache-Tomcat and works on data in text files.  The goal is 

to simplify Sanskrit text for self reading, understanding, and also for any Machine (Aided) 

Translation from Sanskrit to other languages.  

 

Limitations of the system  
This system has been developed according to Pāinian formulation. System accepts only 

non-joint (sandhi-rahita) Sanskrit text in devanagari script. This system fully depends on both 

the rule base, example base and a database of other linguistic resources. It recognizes subanta by 

marking all non-subanta in the sentence by checking the verb and avyaya database.  At this point, 

the system takes Sanskrit text in utf-8 format (in a text area), the future upgrade will include a 

feature by which multiple files can be uploaded, queued for processing and will E-mail the 

processed files to the sender.  Since it is an online system, the speed will depend on the 

bandwidth limitations on the client side.  

 

Limitations of the recognition process 
 

This system has the following recognition limitations  

• at present, we have only 90,000 primary verb forms in the verb database, which are 

commonly found in Sanskrit literature. Though it is very unlikely that ordinary Sanskrit 

literature will overshoot this list, yet the system is likely to start processing a verb as 

subanta if not found in the database 

• the system will wrongly mark a verb with upasarga or derived by other derivational 

process as subanta as it will not be found in the verb database. A separate research is 

underway to comprehensively tag all Sanskrit verbs. The benefits of that research will 

also help this system in improving performance 

• this work assumes initial sandhi processing, without which, some results may turn out to 

be incorrect A separate research is currently being done on sandhi splitting on identical 
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platform. Therefore the next release of the system will include the capability to 

preprocess for sandhi joins as well for better results 

• we have 519 avyayas listed in our avyaya database. It is not enough for avyaya 

recognition in ordinary Sanskrit literature. In this case, the system is likely to start 

processing an avyaya as subanta, if it is not found in avyaya database. 

• some forms ending in primary affixes look like subanta but they are originally avyayas. 

For example: mÉÌPûiÉÑqÉç, aÉ¨uÉÉ, AÉSÉrÉ, ÌuÉWûxrÉ etc. System will incorrectly recognize and process 

them as subanta. 

• many subantas (basically śt pratyayānta in locative singular) look like verbs these 

subantas will be wrongly recognized as verbs for example, pÉuÉÌiÉ, aÉcNûÌiÉ, mÉPûÌiÉ, cÉsÉÌiÉ etc.  
 

 

Limitations of the analysis process 

 
The system has the following analysis limitations  

• Same forms are available in the dual of nominative and accusative cases, for example, 

(UÉqÉÉæ ), dual of instrumental, dative and ablative cases, for example (UÉqÉÉprÉÉqÉç) plural of 

dative and ablative cases, for example ( UÉqÉåprÉÈ ), dual of  genitive and locative cases, for 

example (UÉqÉrÉÉåÈ ).  In neuter gender as well, the nominative and accusative singular 

forms may be identical as in for example mÉÑxiÉMüqÉç (1-1 and 2-1).  In such cases, the system 

will give all possible results as  in 

  

UÉqÉÉæ = AÉæ  [mÉë./ Ì². Ì²uÉ.] 
UÉqÉÉprÉÉqÉç = prÉÉqÉç  [iÉ×./cÉ./mÉÇ. Ì²uÉ.] 
UÉqÉåprÉÈ = prÉxÉç  [cÉ./mÉÇ. oÉWÒûuÉ.] 
UÉqÉrÉÉåÈ = AÉåxÉç  [wÉ./xÉ. Ì²uÉ.] 
mÉÑxiÉMüqÉç = xÉÑ/AqÉç  [mÉë./Ì². LMüuÉ.] 
WûUåÈ = XûÍxÉ/XûxÉç  [mÉÇ./wÉ. LMüuÉ.] 
 

• some kdanta forms (generally lyap, tumun, and ktvā suffix ending) look like subanta 

(for example - ÌuÉWûxrÉ mÉÌPûiuÉÉ, aÉiuÉÉ, mÉÌPûiÉÑqÉç, aÉliÉÑqÉ, lÉåiÉÑqÉç, mÉëSÉrÉ, ÌuÉWûÉrÉ etc.). In such cases, the 

system may give wrong results as: 
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ÌuÉWûxrÉ = ÌuÉWû + XûxÉç wÉ¸Ï LMüuÉcÉlÉ 

mÉÌPûiuÉÉ = mÉÌPûiuÉÉ + xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ 

aÉiuÉÉ = aÉiuÉÉ + xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ 

mÉÌPûiÉÑqÉç = mÉÌPûiÉÑ + AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ 

aÉliÉÑqÉç = aÉliÉÑ + AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ 

lÉåiÉÑqÉç = lÉåiÉÑ + AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ 

mÉëSÉrÉ = mÉëS + Xåû cÉiÉÑjÉÏï LMüuÉcÉlÉ 

ÌuÉWûÉrÉ = ÌuÉWû + Xåû cÉiÉÑjÉÏï LMüuÉcÉlÉ 

 

To solve this problem, we are trying to store the kdanta forms of the 500 commonly 

found verb roots.  

• This system does not have gender information for prātipadikas, nor does it attempt to 

guess the gender. A separate research is underway in gender identification and analysis.  

 

Ambiguity resolution strategies 
Currently this system is giving multiple results in ambiguous cases, which will be solved 

by analyzing the context at the sentence level. A doctoral work to analyze karaka mechanically is 

nearing its completion.  The feedback from the karaka component will be taken to disambiguate 

between multiple results in this case. In addition, we will be adding some constraints in the forms 

of additional rules or data to minimize ambiguity.   

 

Accuracy of results  
We have tested on 10 separate files (collected from Sanskrit magazines,  

Pa–catantra story and other resources) and did an analysis of the correct and incorrect results as 

follows - 

 

File Description Words Result Time 
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(%) 

Sanskrit 

corpus-1  

Stories from the 

magazine  

sambhāaa  

sandeśa’ 

560 95 2 

sec. 

Sanskrit 

corpus-2 

Stories from the 

magazine  

sambhāaa  

sandeśa’ 

450 90 1.5 

sec. 

Sanskrit 

corpus-3 

Story collected from 

books for 10th class 

CBSCE board 

1023 92 3.5 

sec. 

Sanskrit 

corpus-4 

Story collected from 

books for 10th class 

CBSCE board 

650 93 2 

sec. 

Sanskrit 

corpus-5 

Corpus collected 

from the magazine  

sambhāaa  

sandeśa’ 

478 87 1.4 

sec 

Sanskrit 

corpus-6 

Corpus collected 

from the magazine  

sambhāaa  

sandeśa’ 

705 90.5 2.4 

sec. 

Sanskrit 

corpus-7 

Sanskrit story catura 

śgāla’ and other 

from Pa–catantra 

823 85 3 

sec. 

Sanskrit 

corpus-8 

Sanskrit story ‘yasya 

buddhirtasya 

balam’and ‘deva 

svāmina’ from 

1010 96.75 3.4 

sec. 
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Pa–catantra 

Sanskrit 

corpus-9 

Sanskrit story ‘trayo 

dhūrtā’ from 

Pa–catantra 

840 91.25 3 

sec. 

Sanskrit 

corpus-10 

Sanskrit story ‘catura 

śaśaka” from 

Pa–catantra 

903 96 3 

sec. 

                                                           

Average 

                91.65 

 

Table-5.1 : Test Sanskrit corpus 

 

So the average accuracy of the SRAS at this point is 91.65% which will further improve 

with several additions to the rule base, example base and other linguistic resource files. 

 

Sample-1  
The test corpus (corpus-2) with 232 words gave the following result- 

 

cÉÉcÉÉ lÉåWûÂÈ  

MüxrÉ AÎxiÉ LiÉiÉç ÍcÉ§ÉqÉç ? ÌMüqÉç eÉÉlÉÉÍxÉ ? LwÉÈ oÉÉsÉÉlÉÉqÉç ÌmÉërÉÈ cÉÉcÉÉ lÉåWûÂÈ AÎxiÉ | LwÉÈ qÉWûÉmÉÑÂwÉÈ 

xuÉiÉl§É-pÉÉUiÉxrÉ mÉëjÉqÉÈ mÉëkÉÉlÉqÉl§ÉÏ ApÉuÉiÉç | AxrÉ mÉËUkÉÉlÉå U£üÈ vÉiÉmÉ§ÉÏ aÉÑsÉÉoÉxrÉ mÉÑwmÉqÉç vÉÉåpÉiÉå | lÉåWûÃ-

qÉWûÉåSrÉxrÉ eÉlqÉÈ CsÉÉWûÉoÉÉSlÉaÉUxrÉ xÉqÉ×®-mÉËUuÉÉUå ApÉuÉiÉç | oÉÉsrÉÉiÉç iÉxrÉ ÂÍcÉÈ xuÉÉkrÉÉrÉå AÉxÉÏiÉç | xÉÈ 

oÉÉsrÉÉuÉxjÉÉrÉÉqÉç LuÉ CÇasÉæÇQûSåvÉÇ AaÉcNûiÉç | iÉ§É LuÉ ÌuÉ±ÉprÉÉxÉqÉç cÉ AMüUÉåiÉç | lÉåWûÂ-qÉWûÉåSrÉxrÉ mÉ¦ÉÏ ´ÉÏqÉiÉÏ 

MüqÉsÉÉ lÉåWûÃ LMüÉ xÉÉWûxÉvÉÏsÉÉ ÌuÉlÉqÉëÉ cÉ qÉÌWûsÉÉ AÉxÉÏiÉç | xuÉiÉl§ÉiÉÉrÉÉÈ xÉuÉåïwÉÑ MüÉrÉåïwÉÑ iÉxrÉÉÈ xÉWûrÉÉåaÉÈ 

AÉxÉÏiÉç | rÉSÉ eÉÍsÉrÉÉÇuÉÉsÉÉoÉÉaÉWûirÉÉMüÉhQûÈ ApÉuÉiÉç iÉSÉ lÉåWûÃ-qÉWûÉåSrÉxrÉ aÉÉÎlkÉ-qÉWûÉåSrÉålÉ xÉWû xÉqmÉMïüÈ 

ApÉuÉiÉç | lÉåWûÃÈ xuÉxuÉÉxjrÉ-ÌuÉwÉrÉå xÉSæuÉ eÉÉaÉÃMüÈ AÉxÉÏiÉç | xÉÈ MüqÉïuÉÏUÈ AÉxÉÏiÉç | xÉÈ uÉxiÉÑiÉÈ xuÉiÉl§ÉiÉÉ-

xÉæÌlÉMüÈ AÉxÉÏiÉç | MüÉUÉaÉÉUå AÌmÉ xÉÈ xÉqÉrÉxrÉ xÉSÒmÉrÉÉåaÉqÉç AMüUÉåiÉç | MüÉUÉaÉÉUÉiÉç xÉÈ xuÉmÉÑ§ÉÏÇ CÎlSUÉÇ mÉëÌiÉ 

AlÉåMüÉÌlÉ mÉ§ÉÉÍhÉ AÍsÉZÉiÉç | xÉuÉåïwÉÑ mÉ§ÉåwÉÑ pÉÉUiÉxrÉ CÌiÉWûÉxÉxrÉ xÉprÉiÉÉrÉÉÈ cÉ ÌuÉwÉrÉå cÉcÉÉï AÎxiÉ | A± AÌmÉ 
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iÉÉÌlÉ mÉ§ÉÉÍhÉ NûÉ§ÉåprÉÈ ¥ÉÉlÉmÉëSÉlÉÇ MÑüuÉïÎliÉ | MüÉUÉaÉÉUå LuÉ xÉÈ xuÉÉqÉç AÉiqÉMüjÉÉqÉç AÍsÉZÉiÉç | LwÉÉ mÉëÍxÉ®É 

AÉiqÉMüjÉÉ AÎxiÉ | A± NûÉ§ÉÉÈ iÉÉqÉç mÉPûÎliÉ aÉuÉïqÉç cÉ AlÉÑpÉuÉÎliÉ | 15 AaÉxiÉ 1947 iÉqÉå uÉwÉåï UÉ·íqÉç mÉëÌiÉ 

mÉëjÉqÉå xÉlSåvÉå xÉÈ AMüjÉrÉiÉç- AWûqÉç xuÉiÉl§É-pÉÉUiÉxrÉ mÉëjÉqÉÈ xÉåuÉMüÈ AÎxqÉ |" xÉÇxÉÉUå xÉÈ pÉÉUiÉxrÉ mÉëÌiÉÌlÉÍkÉÈ 

AÉxÉÏiÉç | pÉÉUiÉÈ lÉåWûÃÈ cÉ mÉrÉÉïrÉÉæ xiÉÈ | iÉxrÉ pÉÉwÉhÉåwÉÑ xÉuÉïSÉ SåvÉmÉëåqÉxrÉ kÉÉUÉ AuÉWûiÉç | oÉÉsÉåwÉÑ AÉxÉÏiÉç iÉxrÉ 

ÌuÉvÉåwÉÈ xlÉåWûÈ | AlÉålÉ MüÉUhÉålÉ iÉxrÉ eÉlqÉÌSuÉxÉÈ A± AÌmÉ oÉÉsÉÌSuÉxÉÃmÉå mÉëÍxÉ®È pÉuÉÌiÉ | ÌuÉ±ÉsÉrÉåwÉÑ oÉÉsÉåprÉÈ 

xÉqÉÉUÉåWûÉÈ pÉuÉÎliÉ | lÉuÉqoÉU-qÉÉxÉxrÉ 14 iÉÉËUMüÉrÉÉÈ iÉå mÉëiÉÏ¤ÉÉÇ MÑüuÉïÎliÉ | oÉÉsÉÉÈ AÉaÉcNûiÉ ! mÉëÌiÉ¥ÉÉÇ MÑüÂiÉ ! 

pÉÉUiÉxrÉ rÉqÉç xuÉmlÉqÉç lÉåWûÃ-qÉWûÉåSrÉÈ AmÉvrÉqÉç iÉqÉç mÉÔUrÉiÉ |   

 
Output after recognition and analysis of input text 
 
{ cÉÉcÉÉ [cÉÉcÉÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] lÉåWûÂÈ [lÉåWûÂ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] MüxrÉ [Mü+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] 

[AÎxiÉ_VERB] LiÉiÉç [LiÉWèû+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] ÍcÉ§ÉqÉç [ÍcÉ§É+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [?_PUNCT] ÌMüqÉç 

[ÌMü+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [eÉÉlÉÉÍxÉ_VERB] [?_PUNCT] LwÉÈ [LwÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] oÉÉsÉÉlÉÉqÉç 

[oÉÉsÉ+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ] ÌmÉërÉÈ [ÌmÉëüÌ+AxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ] cÉÉcÉÉ [cÉÉcÉÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] lÉåWûÂÈ 

[lÉåWûÂ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÎxiÉ_VERB] [|_PUNCT] LwÉÈ [LwÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] qÉWûÉmÉÑÂwÉÈ 

[qÉWûÉmÉÑÂwÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xuÉiÉl§ÉpÉÉUiÉxrÉ [xuÉiÉl§ÉpÉÉUiÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] mÉëjÉqÉÈ [mÉëjÉqÉ+xÉÑ 

mÉëjÉqÉÉ LMüuÉcÉlÉ] mÉëkÉÉlÉqÉl§ÉÏ [mÉëkÉÉlÉqÉl§ÉÏ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [ApÉuÉiÉç_VERB] [|_PUNCT] AxrÉ 

[A+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] mÉËUkÉÉlÉå [mÉËUkÉÉlÉç+Xåû cÉiÉÑjÉÏï LMüuÉcÉlÉ] U£üÈ [U£ü+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] vÉiÉmÉ§ÉÏ 

[vÉiÉmÉ§ÉÏ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] aÉÑsÉÉoÉxrÉ [aÉÑsÉÉoÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] mÉÑwmÉqÉç [mÉÑwmÉ+AqÉç Ì²iÉÏrÉÉ 

LMüuÉcÉlÉ] [vÉÉåpÉiÉå_VERB] [|_PUNCT] lÉåWûÃqÉWûÉåSrÉxrÉ [lÉåWûÃqÉWûÉåSrÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] eÉlqÉÈ 

[eÉlqÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] CsÉÉWûÉoÉÉSlÉaÉUxrÉ [CsÉÉWûÉoÉÉSlÉaÉU+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] xÉqÉ×®mÉËUuÉÉUå 

[xÉqÉ×®mÉËUuÉÉU+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] [ApÉuÉiÉç_VERB] [|_PUNCT] oÉÉsrÉÉiÉç [oÉÉsrÉ+XûÍxÉ mÉgcÉqÉÏ 

LMüuÉcÉlÉ] iÉxrÉ [iÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] ÂÍcÉÈ [ÂÍcÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xuÉÉkrÉÉrÉå [xuÉÉkrÉæ+Xåû cÉiÉÑjÉÏï 

LMüuÉcÉlÉ] [AÉxÉÏiÉç_VERB] [|_PUNCT] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] oÉÉsrÉÉuÉxjÉÉrÉÉqÉç [oÉÉsrÉÉuÉxjÉÉ+ÌXû 

xÉmiÉqÉÏ LMüuÉcÉlÉ] [LuÉ_AV] CÇasÉæÇQûSåvÉÇ [CÇasÉæÇQûSåvÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [AaÉcNûiÉç_VERB] 

[|_PUNCT] [iÉ§É_AV] [LuÉ_AV] ÌuÉ±ÉprÉÉxÉqÉç [ÌuÉ±ÉprÉÉxÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [cÉ_AV] 
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[AMüUÉåiÉç_VERB] [|_PUNCT] lÉåWûÂqÉWûÉåSrÉxrÉ [lÉåWûÂqÉWûÉåSrÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] mÉ¦ÉÏ [mÉ¦ÉÏ+xÉÑ 

mÉëjÉqÉÉ LMüuÉcÉlÉ] ´ÉÏqÉiÉÏ [´ÉÏqÉiÉÏ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] MüqÉsÉÉ [MüqÉsÉÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] lÉåWûÃ 

[lÉåWûÂ+AÉæ/AÉæOèû mÉëjÉqÉÉ Ì²iÉÏrÉÉ Ì²uÉcÉlÉ] LMüÉ [LMüÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xÉÉWûxÉvÉÏsÉÉ [xÉÉWûxÉvÉÏsÉÉ+xÉÑ 

mÉëjÉqÉÉ LMüuÉcÉlÉ] ÌuÉlÉqÉëÉ [ÌuÉlÉqÉëÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [cÉ_AV] qÉÌWûsÉÉ [qÉÌWûsÉÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] 

[AÉxÉÏiÉç_VERB] [|_PUNCT] xuÉiÉl§ÉiÉÉrÉÉÈ [xuÉiÉl§ÉiÉÉ+XûÍxÉ/XûxÉç mÉgcÉqÉÏ/wÉ¸Ï LMüuÉcÉlÉ] xÉuÉåïwÉÑ 

[xÉuÉï+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] MüÉrÉåïwÉÑ [MüÉrÉï+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] iÉxrÉÉÈ [iÉxÉçüÌ+XûÍxÉ mÉgcÉqÉÏ/wÉ¸Ï 

LMüuÉcÉlÉ] xÉWûrÉÉåaÉÈ [xÉWûrÉÉåaÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÉxÉÏiÉç_VERB] [|_PUNCT] [rÉSÉ_AV] 

eÉÍsÉrÉÉÇuÉÉsÉÉoÉÉaÉWûirÉÉMüÉhQûÈ [eÉÍsÉrÉÉÇuÉÉsÉÉoÉÉaÉWûirÉÉMüÉhQû+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [ApÉuÉiÉç_VERB] [iÉSÉ_AV] 

lÉåWûÃqÉWûÉåSrÉxrÉ [lÉåWûÃqÉWûÉåSrÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] aÉÉÎlkÉqÉWûÉåSrÉålÉ [aÉÉÎlkÉqÉWûÉåSrÉ+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] 

[xÉWû_AV] xÉqmÉMïüÈ [xÉqmÉMïü+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [ApÉuÉiÉç_VERB] [|_PUNCT] lÉåWûÃÈ [lÉåWûÂ+vÉxÉç 

Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] xuÉxuÉÉxjrÉÌuÉwÉrÉå [xuÉxuÉÉxjrÉÌuÉÌwÉ+Xåû cÉiÉÑjÉÏï LMüuÉcÉlÉ] [xÉSæuÉ_AV] eÉÉaÉÃMüÈ 

[eÉÉaÉÃMü+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÉxÉÏiÉç_VERB] [|_PUNCT] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] MüqÉïuÉÏUÈ 

[MüqÉïuÉÏU+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÉxÉÏiÉç_VERB] [|_PUNCT] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [uÉxiÉÑiÉÈ_AV] 

xuÉiÉl§ÉiÉÉxÉæÌlÉMüÈ [xuÉiÉl§ÉiÉÉxÉæÌlÉMü+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÉxÉÏiÉç_VERB] [|_PUNCT] MüÉUÉaÉÉUå 

[MüÉUÉaÉÉU+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] [AÌmÉ_AV] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xÉqÉrÉxrÉ [xÉqÉrÉ+xrÉ XûxÉç, wÉ¸Ï 

LMüuÉcÉlÉ] xÉSÒmÉrÉÉåaÉqÉç [xÉSÒmÉrÉÉåaÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [AMüUÉåiÉç_VERB] [|_PUNCT] MüÉUÉaÉÉUÉiÉç 

[MüÉUÉaÉÉU+XûÍxÉ mÉgcÉqÉÏ LMüuÉcÉlÉ] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xuÉmÉÑ§ÉÏÇ [xuÉmÉÑ§ÉÏ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] 

CÎlSUÉÇ [CÎlSUÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [mÉëÌiÉ_AV] AlÉåMüÉÌlÉ [AlÉåMü+eÉxÉç mÉëjÉqÉÉ Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] mÉ§ÉÉÍhÉ 

[mÉ§É+eÉxÉç mÉëjÉqÉÉ Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] [AÍsÉZÉiÉç_VERB] [|_PUNCT] xÉuÉåïwÉÑ [xÉuÉï+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] 

mÉ§ÉåwÉÑ [mÉ§É+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] pÉÉUiÉxrÉ [pÉÉUiÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] CÌiÉWûÉxÉxrÉ [CÌiÉWûÉxÉ+xrÉ XûxÉç, 

wÉ¸Ï LMüuÉcÉlÉ] xÉprÉiÉÉrÉÉÈ [xÉprÉiÉÉ+XûÍxÉ/XûxÉç mÉgcÉqÉÏ/wÉ¸Ï LMüuÉcÉlÉ] [cÉ_AV] ÌuÉwÉrÉå [ÌuÉÌwÉ+Xåû cÉiÉÑjÉÏï 

LMüuÉcÉlÉ] cÉcÉÉï [cÉcÉÉï+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÎxiÉ_VERB] [|_PUNCT] [A±_AV] [AÌmÉ_AV] iÉÉÌlÉ 

[iÉ+eÉxÉç mÉëjÉqÉÉ Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] mÉ§ÉÉÍhÉ [mÉ§É+eÉxÉç mÉëjÉqÉÉ Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] NûÉ§ÉåprÉÈ [NûÉ§É+prÉxÉç cÉiÉÑjÉÏï 

mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ] ¥ÉÉlÉmÉëSÉlÉÇ [¥ÉÉlÉmÉëSlÉç+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [MÑüuÉïÎliÉ_VERB] [|_PUNCT] MüÉUÉaÉÉUå 

[MüÉUÉaÉÉU+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] [LuÉ_AV] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xuÉÉqÉç [xÉçüÑ+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] 
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AÉiqÉMüjÉÉqÉç [AÉiqÉMüjÉÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [AÍsÉZÉiÉç_VERB] [|_PUNCT] LwÉÉ [LwÉÉ+xÉÑ mÉëjÉqÉÉ 

LMüuÉcÉlÉ] mÉëÍxÉ®É [mÉëÍxÉ®è+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] AÉiqÉMüjÉÉ [AÉiqÉMüjÉÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] 

[AÎxiÉ_VERB] [|_PUNCT] [A±_AV] NûÉ§ÉÉÈ [NûÉ§É+eÉxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ] iÉÉqÉç [iÉÉ+AqÉç Ì²iÉÏrÉÉ 

LMüuÉcÉlÉ] [mÉPûÎliÉ_VERB] aÉuÉïqÉç [aÉUç+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [cÉ_AV] [AlÉÑpÉuÉÎliÉ_VERB] 

[|_PUNCT] AaÉxiÉ_SUBANTA iÉqÉå [iÉqÉ+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] uÉwÉåï [uÉwÉï+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] UÉ·íqÉç 

[UÉ·í+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] [mÉëÌiÉ_AV] mÉëjÉqÉå [mÉëjÉqÉ+ÌXû xÉmiÉqÉÏ LMüuÉcÉlÉ] xÉlSåvÉå [xÉlSåvÉ+ÌXû xÉmiÉqÉÏ 

LMüuÉcÉlÉ] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AMüjÉrÉiÉç_VERB] AWûqÉç [AWû+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] 

xuÉiÉl§ÉpÉÉUiÉxrÉ [xuÉiÉl§ÉpÉÉUiÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] mÉëjÉqÉÈ [mÉëjÉqÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] xÉåuÉMüÈ 

[xÉåuÉMü+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÎxqÉ_VERB] "_PUNCT ["_PUNCT] xÉÇxÉÉUå [xÉÇxÉÉU+ÌXû xÉmiÉqÉÏ 

LMüuÉcÉlÉ] xÉÈ [xÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] pÉÉUiÉxrÉ [pÉÉUiÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] mÉëÌiÉÌlÉÍkÉÈ [mÉëÌiÉÌlÉÍkÉ+xÉÑ 

mÉëjÉqÉÉ LMüuÉcÉlÉ] [AÉxÉÏiÉç_VERB] [|_PUNCT] pÉÉUiÉÈ [pÉÉUiÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] lÉåWûÃÈ [lÉåWûÂ+vÉxÉç 

Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] [cÉ_AV] mÉrÉÉïrÉÉæ [mÉrÉæï+AÉæ/AÉæOèû mÉëjÉqÉÉ Ì²iÉÏrÉÉ Ì²uÉcÉlÉ] [xiÉÈ_VERB] [|_PUNCT] 

iÉxrÉ [iÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] pÉÉwÉhÉåwÉÑ [pÉÉwÉhÉ+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] [xÉuÉïSÉ_AV] SåvÉmÉëåqÉxrÉ 

[SåvÉmÉëåqÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] kÉÉUÉ [kÉÉUÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [AuÉWûiÉç_VERB] [|_PUNCT] oÉÉsÉåwÉÑ 

[oÉÉsÉ+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] [AÉxÉÏiÉç_VERB] iÉxrÉ [iÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] ÌuÉvÉåwÉÈ [ÌuÉvÉåwÉ+xÉÑ mÉëjÉqÉÉ 

LMüuÉcÉlÉ] xlÉåWûÈ [xlÉåWèû+eÉxÉç/vÉxÉç/XûÍxÉ/XûxÉç,mÉëjÉqÉÉ/Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ./mÉgcÉqÉÏ./wÉ¸Ï LMüuÉcÉlÉ] [|_PUNCT] 

AlÉålÉ [AlÉ+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] MüÉUhÉålÉ [MüÉUhÉ+OûÉ iÉ×iÉÏrÉÉ LMüuÉcÉlÉ] iÉxrÉ [iÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] 

eÉlqÉÌSuÉxÉÈ [eÉlqÉÌSuÉxÉ+xÉÑ mÉëjÉqÉÉ LMüuÉcÉlÉ] [A±_AV] [AÌmÉ_AV] oÉÉsÉÌSuÉxÉÃmÉå [oÉÉsÉÌSuÉxÉÃmÉ+ÌXû 

xÉmiÉqÉÏ LMüuÉcÉlÉ] mÉëÍxÉ®È [mÉëÍxÉ®è+eÉxÉç/vÉxÉç/XûÍxÉ/XûxÉç,mÉëjÉqÉÉ/Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ./mÉgcÉqÉÏ./wÉ¸Ï LMüuÉcÉlÉ] 

[pÉuÉÌiÉ_VERB] [|_PUNCT] ÌuÉ±ÉsÉrÉåwÉÑ [ÌuÉ±ÉsÉrÉ+xÉÑmÉç xÉmiÉqÉÏ oÉWÒûuÉcÉlÉ] oÉÉsÉåprÉÈ [oÉÉsÉ+prÉxÉç cÉiÉÑjÉÏï 

mÉgcÉqÉÏ oÉWÒûuÉcÉlÉ] xÉqÉÉUÉåWûÉÈ [xÉqÉÉUÉåWèû+eÉxÉç/vÉxÉç,mÉëjÉqÉÉ/Ì²iÉÏrÉÉ oÉWÒûuÉcÉlÉ] [pÉuÉÎliÉ_VERB] [|_PUNCT] 

lÉuÉqoÉUqÉÉxÉxrÉ [lÉuÉqoÉUqÉÉxÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] iÉÉËUMüÉrÉÉÈ [iÉÉËUMüÉ+XûÍxÉ/XûxÉç mÉgcÉqÉÏ/wÉ¸Ï LMüuÉcÉlÉ] 

[iÉå_AV] mÉëiÉÏ¤ÉÉÇ [mÉëiÉÏYxÉç+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ] [MÑüuÉïÎliÉ_VERB] [|_PUNCT] oÉÉsÉÉÈ [oÉÉsÉ+eÉxÉç mÉëjÉqÉÉ 

oÉWÒûuÉcÉlÉ] [AÉaÉcNûiÉ_VERB] [!_PUNCT] mÉëÌiÉ¥ÉÉÇ [mÉëÌiÉeÉqÉç+AÉqÉç wÉ¸Ï oÉWÒûuÉcÉlÉ] [MÑüÂiÉ_VERB] 

[!_PUNCT] pÉÉUiÉxrÉ [pÉÉUiÉ+xrÉ XûxÉç, wÉ¸Ï LMüuÉcÉlÉ] rÉqÉç [rÉ+AqÉç Ì²iÉÏrÉÉ LMüuÉcÉlÉ] xuÉmlÉqÉç [xuÉmlÉ+AqÉç 
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Ì²iÉÏrÉÉ LMüuÉcÉlÉ] lÉåWûÃqÉWûÉåSrÉÈ [lÉåWûÃqÉWûÉåÌS+AxÉç mÉëjÉqÉÉ oÉWÒûuÉcÉlÉ] [AmÉvrÉqÉç_VERB] iÉqÉç [iÉ+AqÉç Ì²iÉÏrÉÉ 

LMüuÉcÉlÉ] [mÉÔUrÉiÉ_VERB] [|_PUNCT] }  

 
 

 

Processing speed 
    System took 2 secs for processing 232 words on an acer machine with Intel Pentium 4, 

CPU 1.80GHz, 256 MB of RAM. 

   

Future Research and Development 
The SRAS has tremendous potentials in the field of Sanskrit NLP and M(A)TS. Some of 

the immediate and future applications of the system are discussed below –  

 

Machine Translation System (MTS) 
Major goal of this and other R&D currently in progress is to design an M(A)TS from 

Sanskrit to Indian languages, which can not be achieved without reverse analysis of subanta 

padas.  

 

Self-reading and understanding 
The subanta analyzer can alone be used for simplification of Sanskrit texts for simple 

reading and comprehension.  

 

Sanskrit processing for any purpose 
Any further processing of Sanskrit can be done only after subantas have been analyzed – 

for example - kdanta recognition and analysis, taddhita recognition and analysis, samāsa 

recognition and analysis, POS tagging, gender recognition and analysis. Sanskrit sentence 

discourse analysis can be future areas of R & D. A computational lexicography work on 

etymological, exegetical methods adopted in nirukta of Yāska is another fascinating area to work 

on. Developing a Sanskrit text search engine like Aādhyāyī , Mahābhārata , Rāmāyana , 
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purāa , Vedic index and search etc. are other future research and development areas in this field 

which can be undertaken at the Ph.D. level.  

 

 

 

Towards developing a Sanskrit Analysis System 

The SRAS can be the first step towards developing a comprehensive analysis systemfor 

Sanskrit. Jha237 and all (2006) presented a Sanskrit Analysis System recently as follows –  

 

Input text 

[upload file or cut/copy-paste text in text-area component] 

| 

pre-processing 

| 

charset check Æ non Unicode Æ discontinue 

| 

language check Æ not Sanskrit Æ discontinue 

| 

[LIGHT SANDHI PROCESSING] 

| 

connect to tianta db Æ export verbs into a text file 

| 

[TINANTA MODULE] 

tag verbsÆ verbs not found Æproceed to next step 

[reverse derivation/duplication for complex verb forms] 

| 

[SUBANTA MODULE] 

                                                 
237 Towards a Computational analysis system for Sanskrit” in the proceeding of first National 
symposium on Modeling and Shallow parsing of Indian Languages at Indian Institute of 
Technology Bombay pp 25-34 on 2nd to 4th April 2006 
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connect to subanta db Æ export avyaya data 

| 

check for avyayas Æ tag them 

| 

connect to subanta db Æ export vibhakti data 

| 

check vibhaktisÆtag nps for vibhaktis 

| 

[SAMASA MODULE] 

| 

[TADDHITA MODULE] 

| 

[STRI PRATYAYA MODULE] 

| 

[KRDANTA MODULE]  

| 

[AVYAYA MODULE] 

| 
[KARAKA MODULE] 

| 
yogyatā check 

| 
kāraka semantics check 

| 
kāraka-vibhakti analysis 

| 
output text display/download/email 
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APPENDIX- I 
CD Program: Welcome page 

 

 

 

 

 

 

APPENDIX- II 
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CD: Home page 

 

 

APPENDIX- III 
CD: Contact us page 
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APPENDIX- IV 
Webpage user interface 
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APPENDIX- V 
The SRAS modules 

 
SANSKRIT TEXT (UTF-8) 
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  ↓ 
            ↓                                                                                                               ↓   

 
 

                                       →   →                 ←            ← 
 

 ↑                              ↓                                            ↑ 
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OUTPUT 
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PREPROCESSOR 

RECOGNIZER 

 
MORPHOLOGICAL 
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RULE BASE 

SUBANTA RULE SUBANTA 
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DATABASE 

SANDHI RULE 
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APPENDIX- VI:   Test sample-1 
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APPENDIX- VII 
Test sample-2 
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APPENDIX-VIII:         Test sample -3 
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