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Introduction and Scope of the Research, Problem
Statement and Methodology

Grammatical advancement in India carries a long history of semantic, syntactic
and morphological studies. Sanskrit grammar is considered one of the oldest and
universal grammar. It was investigated, assembled and automated by Sanskrit
grammarians. It was strongly programmed and well structured in the Astadhyayi (AD).
AD is a grammatical text, written by Panini around 6th century BCE (Mimansak, 2012).
AD is considered universal grammar but it was implemented and tested on Sanskrit
language. AD contains around four thousand (4000) rules and few major database such
as dhatupatha (DP), ganapatha (GP) and various listings. Sanskrit is an extremely
inflected language, there are two types of morphology in Sanskrit language to generate
nominal forms and Verbal to generate the verb forms. Nominal morphology derived in
three grammatical genders masculine, feminine and neuter and three numbers singular,
plural and dual. And also in eight cases nominative, vocative, accusative, instrumental,
dative, ablative, genitive, and locative. Nominal forms includes primary and secondary
nominal krdanta, samdasanta, taddhitanta and striptayayanta. Sanskrit has
approximately 2000 verb roots mentioned in Paninian DP. Verbal morphology derived
in 10 [akaras to denote the meaning of tenses and two padas. Each lakara generates
minimum 9 verb forms. Therefore, a single verb root can generate minimum 90 verb

forms.

Scope of the Research, Problem Statement and

Methodology

1. Importance of the Research

Sanskrit Computational Linguistics (SCL) and their applications to develop the
technology for Sanskrit language have received a great attention of researchers since
NASA scientist Briggs (1985). Briggs suggested that Sanskrit is very useful for
Artificial Intelligence (Al) to knowledge representation. The technique used by Panini
can be applied on Al. Due to tremendous demand and advancement of Information

technology around the world, everything is getting digital rapidly. Even in the era of



traditional teaching technology, everyone wants instant information through Internet on
the smart phones. In the field of SCL many institutes are working to develop such type
linguistics tools. In the field of Sanskrit language technology, Jawaharlal Nehru
University, University of Hyderabad, Hyderabad, Department of Sanskrit, University
of Delhi, Indian Institute of Technology, Mumbai are the main institutes that are

engaged and enhancing the technology for Sanskrit.

Due to increasing demand of the information technology the quality in
traditional teaching in the field of education is being supported by the E-learning. But
there is not much development has been done in the field of web based learning for
Sanskrit. Based on survey, it is a first research and effort towards developing web based
Paninian derivation system of Sanskrit words ending with feminine affixes teaching in
higher education. So, the main advantage of the online system is that user can use the
system anytime and anywhere over the internet (Chandra, 2017). Over the last few years
this type of system tested and researched on other part of derivational process were
successfully working and contributing in teaching (Chandra, 2017).

2. Scope of the Research

Sanskrit grammar is being taught in almost all Indian universities offering
Sanskrit courses at under graduate (UG), post graduate (PG) and research level.
Feminine suffixes are included in Sanskrit Syllabus at UG and PG level with Sanskrit

grammar course.

The major objective of this research is the Development of Web based Paninian
Derivational Process of Sanskrit Words Ending with Feminine Suffixes to identify,
analyse and automatic derivation process generation. The system will be developed
using Paninian Rules. Finally the system will be available online for public use at no
cost on http://cl.sanskrit.du.ac.in. This system may play a very important role in
teaching learning process of Sanskrit Feminine Suffixes because of lack of existing
effective online tools, which cover courses of Sanskrit in higher education. Apart from
this objective research has other secondary objectives which will be discussed in the

objectives section.



3. Statement of the Research Problem

In this research, the challenges and methodologies for computing Sanskrit
feminine words derivational process with automatic identification and analysis have
been studied and experimented. Based on the study and experiment a Web based
Paninian Derivation System of Sanskrit Words Ending with Feminine Suffixes is
developed using combining rule and example based hybrid approach derived from the

Paninian methods of representations.

In Sanskrit language gender identification is very challenging task for human
and for machine too. The determination of masculine, feminine and neuter are not done
similarly in Sanskrit as in other languages. Because by nature the words containing the
meaning of feminine can be used as masculine, any word containing the meaning of
masculine can be used as feminine. Similarly any word containing the meaning of
neuter can also be used as masculine or feminine. Let’s demonstrate few examples here
to understand the phenomena. The Sanskrit word ‘dara’ contains the meaning of
feminine but it is derived as masculine while other synonyms word e.g. vanita, yosita
etc. are feminine words in Sanskrit. The word ‘ap’ contains the meaning of water is
feminine while‘vari’, ‘toya’ etc. are neuter. Word ‘kdaya’ contains the meaning of body
is masculine while word ‘tanus’ is feminine and ‘Sarira’ is neuter. Similarly the words
‘amara’, ‘nirjara’ containing the meaning god are neuter while ‘devata’ is feminine.
Containing the meaning of friend, word ‘suhyd’ is masculine but ‘mitra’ is neuter.

Containing the meaning of eye, word ‘locana’, ‘aksi’ are neuter but ‘drsa’ is feminine.

Based on above examples illustrated we can say the determination of gender in
Sanskrit is not an easy task. It can only be determined by the textual and using
knowledge. Sanskrit has three genders Masculine, Feminine and Neuter. Panini has
divided feminine words in 4 major categories e.g. ‘abanta’, ‘nyanta;, ‘un’ and ‘ti’.
Sanskrit grammar is being taught in almost all Indian universities offering Sanskrit
courses at under graduate (UG), post graduate (PG) and research level. Feminine
suffixes are included in Sanskrit Syllabus at UG and PG level. The major objective of

this paper is to present ongoing research for the Development of Web based Paninian



Derivational Process of Sanskrit Words Ending with Feminine Suffixes to identify,
analysis and automatic derivation process generation. The system will be developed
using Paninian Rules. Finally the system will be available online for public use at no

cost on http://cl.sanskrit.du.ac.in. This system may play a very important role in

teaching learning process of Sanskrit Feminine Suffixes because of lack of existing

effective online tools, which cover courses of Sanskrit in higher education.
4. Objective of the Research

The major objective of the research is to Develop Web based Paninian
Derivational Process of Sanskrit Words Ending with Feminine Suffixes to identify,
analysis and automatic derivation process generation using combining rule and example

based hybrid approach. In order to reach the gole following tasks will be looked opon.

* Implementation of Paninian rules of computer.

= Challenges for computing Paninian rules.

= Identifying the computational methods to compute the AD rules.

= Development of computational rules for identification of Sanskrit
feminine words.

= Development of computational rules for analysis of Sanskrit feminine
words.

= Development of computational rules for automatic siddhi generation of
Sanskrit feminine words.

= Development of an online system for derivational process of Sanskrit
words ends with feminine suffixes.

= Digitization of Paninian rules with meaning, explanation and work for
online search in AD rules.

= Digitization for various ganapathas.

5. Methodology

To achieve the objective, the method adopted by Panini in AD has been used
for this research. Sanskrit grammar is very systematic and technical. Various researches
has shown its relevance to computer. (Kak, 1987 & Bharati et al, 1995; Briggs, 1985 &


http://cl.sanskrit.du.ac.in./

Chandra, 2006). Therefore, the implementation methods of Panini has been used in this
research to achieve the objectives. Many researchers has also proven that the methods
used by Panini can be implemented easily to develop any types of system. In this
direction developed system SWAGATAM by Chandra et al (2017 & Kumar, 2018) has
inspired the authors to develop such types of system for the other parts of the Sanskrit
Grammar. Therefore, combining rule and example based hybrid approach is used to
develop the system to achieve the objective. Basic methods of computing language and
web technology are also used. Detailed description of methodology can be seen in
chapter 4 Methodology section.

6. Structure and brief Introduction of the Dissertation

The dissertation is structured into five compact chapters. It starts with an
introduction and ends with conclusion and future direction of research. Brief

introduction of each chapter is following:

Introduction outlines the scope of the study with a detailed introduction,
research scope of the study, statement of the research problem, objectives and research

methodology with brief introduction of each chapter.

Chapter One highlights of the brief history of Sanskrit grammatical tradition

and Sanskrit morphology with Concept of Feminine in Paninian Grammar.

Chapter Two provides a detailed review of the SCL literature. This chapter
reviews the previous research works with various techniques for SCL and derivational
process generator systems. It also provides the details of Introduction of Sanskrit Words

Ending with Feminine Suffixes.

Chapter Three discusses a detailed Basic Facts and Derivational Process of
Sanskrit Words Ending with Feminine Suffixes of Panini. This chapter is very useful
to learn the Paninian technique of derivation. Based on this chapter the computational

rules are developed to achieve the goal.

Chapter Four discusses various types of data collection, digitization and
development of computational rules of feminine suffixes and research methodology

used.



Chapter Five talks about the developed system of web based recognition,
analysis and derivational process system of Sanskrit words ending with feminine
suffixes with detailed description of tools and technique used to develop the system. It

also covers the various components of the system.

Conclusion and Future Direction of Research shows the overall finding,
special features of the system and limitations of the system. It also talks about the future
direction of the research.

The thesis also includes various types of rules and data in tabular format. A
complete listing is given in appendixes at the end of the dissertation. A list of
publication with complete paper and certificate of presentation is also attached at the
end of the dissertation.

*hkkkhkhkkkhkhkkkihkikkik



Chapter One
Paninian Grammar and Sanskrit Words Ending with

Feminine Suffixes

1. Brief Introduction of Sanskrit Grammar

Sanskrit grammar is the most incredible part of the genesis of the human mind.
The land of Bharat is noted as the tapasthalr of sages and they developed Sanskrit
language in order to write cannonical text. To understand and forge ahead the Indian
tradition of knowledge and of Vedas our sages developed six subordinating parts of
Vedas called vedarnga. The vedarnga is called the limbs of the Vedas (Morgan, 1987).
There are six supplementary disciplines of Vedas which were written in earliest times,
and have been related with the study of the Vedas called Vedanga (Lochtefeld, 2001).
These are also considered as the last treatises of the Vedic Literature. The six vedangas
are:

1. Siksa or phonetics/phonology (or pronunciation)

2. kalpa or ritual

3. vyakarana or grammar

4. nirukta or etymology

5. chanda or meter
6. jyotisa or astronomy

Paniniya siksa (Mehto, 2005 & Ghosh, 1938) describes two verses on the significance
of the vedanga. 1t explained Veda as a purusa which has six major limbs as six vedarnga.
Chanda is impersonated as the feet, kalpa is arms, jyotisa is eyes, nirukta is ears, siksa
is nose and vyakarana is mouth of the purusa *.

The third vedanga is vyakarana or grammar, which is essential for the
understanding of the Vedas. It is called the mouth of the Veda purusa (Johnson, 2009;
Lochtefeld, 2001 & Ghosh, 1938). This supplementary discipline is dedicated for the
rules of grammar and linguistic analysis to establish the exact form of words and
sentences to suitably express ideas. Astadhyayr (AD) of Panini is foremost
representative of this vedanga. AD is considered as the most eminent text-book of
Sanskrit grammar. Due to it’s great merits, this may be assumed that Panini superseded
all his predecessors, whose works have consequently perished. Formation of the words

1 geg: ITET G gEal ®ed sy I5d,
ST T Aoch A=Al
FRreAT BTOT ST qE ATHR Ta,
TEATERTH T T[T He Al (ATTOr 1 forear, 41-42)



is the main subject of grammar. It discusses root (prakrti) and suffix (pratyaya) of a
word to study its meaning. AD of Panini is written in the form of satras. The first
fourteen sitras are referred to alphabets and called as mahesvara sitras. It is considered
to be the foundation of Sanskrit grammar. Vararuci (Katyayana) has written an
elaborated commentary or vartika. Sage Patafjali wrote commentary or bhdasya on AD
named as Mahabhasya (Kielhorn, 1992). Mahabhdasya has clearly stated the importance
of grammar among the six vedarnga to understand Veda? (Govindacharya, 2010 &
Govindacharya and Sharma, 2015). The importance of grammar is also stated by a
father who is describing his son:

O son, although you have studied a lot, still you must learn

grammar now. Because without the knowledge of grammar you

cannot understand the meaning of texts. Without the knowledge

of grammar, you cannot not differentiate between 'svajana’ as

'shvajana ', 'sakalam 'as ' shakalam ' and 'sakrit ' as 'shakrit.’
In Sanskrit language the word 'svajan’ means one's own people, while 'shvajan’ means
a dog. 'Sakal' means total, while 'shakal' means a piece. 'Sakrit' means once, while
'shakrit' means excrement.”

The statement implies that the study of grammar is very much essential to
understand the texts. The vakyapadiyam (Varma, 1970) stated that the grammar purifies
the voice®.

1. 1 Origin and Development of Sanskrit Grammar

Sanskrit language is originated as Vedic Sanskrit and was preserved vocally as
a part of the Vedic chanting practice. There are two forms of the Sanskrit, One is Vedic
Sanskrit literature and other Classical Sanskrit literature. The earliest phase of Sanskrit
language was the medium of oral communication of society of the ancient Indians.
After sometime , it became the medium of literary composition but with no restrictions.
The resistance of expressions was required to be controlled in order to put a stop to the
evolution of variations to control over a larger area of their usage and make
standardization of language. The grammarian Panini standardized and defined the
Sanskrit language in AD around 500 BCE (Mimansaka, 2014; Jha, 2004, 1993; Sharma,
2002; Rocher, 1970; Bhate, 2002 & Kadvany, 2016).

Sanskrit grammatical tradition started in later Vedic India and concluded in the
AD of Panini, which contains of around 3990 sutras with the objective of standardising

2 TR TIOhToTT & TEgiT ARTSEAT 94T T
LT o TSy AR T T Fal Td: FAAAAN || [FZTATSH, TETLTTIRAT]

3 T ag AT TATMT T [ SATHLO | TSI AT 77 T T e Gh=a .

4 TEHTEET ATS[ATT (A Tohicqa e | Tfest qataamaTaterte=i Tamerd | [areaasad, 1.7]
=3 AT HIARTOATH ST TS5 | [arFaTeray, 1.8]




the classical Sanskrit language. The AD was sufficient to analyse the Sanskrit language.
Being very adaptive and impressive by the society, scholars started following the AD
rules to compose the Sanskrit texts. The AD was written in the satra style. The term
AD mean a work of eight chapters. There chapters are further divided into four padas
(sub-chapters). The AD is a set of rules which expresses the grammatical regularities
of the language (Mimansaka, 2014). Panini has given the formal production rules and
explanations to define Sanskrit grammar. In AD the rules are divided into 6 major
categories based on their functions. The technique used by Panini can be implemented
on any programming language today (Jha, 2004, 1993; Sharma, 2002; Rocher, 1970;
Bhate, 2002 & Kadvany, 2016). In many ways Panini’s constructions are very similar
to the Mathematical and computer programming language function. The rules of AD
are written in such a short form that we need to expand in order to understand. Panini
has used lots of databases distinctly with the help of sitras, the information retrieved
by the sitras (Jha, 2004, 1993; Sharma, 2002; Rocher, 1970; Bhate, 2002 & Kadvany,
2016). The AD of Panini is considered to be the best reference work for Sanskrit
(Cardona, 1991; Mishra, 2017; Rocher, 1970; Bhate, 2002).

About a century later around 400 BCE Katyayana composed vartikas
(explanations) on the Paninian AD for the simplification of the grammar and has also
covered the variations which were left a little bit untouched by Panini in AD. Vartika
is criticism in regard to that which is said, omitted and imperfectly expressed in the
sutras of AD (Mimansaka, 2014). Katyayana’s work, the vartikas are meant to correct
or modify the rules of Panini wherever they were or had become partially or totally
inapplicable. The vartika of Katyayana can be categorize into four major categories viz.
supplements, emendations, explanations and refutations (Mimansaka, 2014 &
Kielhorn, 1976; Mishra, 1992; Sen et al, 1983).

Three centuries later Patafjali, wrote the Mahabhdasya, the “Great
Commentary” on the AD and Vartikas (Mimansaka, 2014; Kielhorn, 1906; Witzel,
1986 & Cardona, 1977). Mahabhdasya is an ancient treatise on Sanskrit grammar and
linguistics based on the AD of Panini (Ganeri, 2013). This text was titled asz bhdasya or
“commentary” on Katyayana and Panini’s work by Patanjali (Banerji, 1989; Scharf,
1996 & Cardona, 1997). But it is very well appreciated in the Indian traditions that is
generally known as Mahabhdasya. The ideas of Patafijali on grammar, philosophy and
structure of language have also influenced scholars of other Indian religions such as
Buddhism and Jainism (Scharfe, 1977 & Coward, 2015). These three ancient Sanskrit
grammarian are called Trimuni Vyakarana (Mimansaka, 2014 & Matilal, 1990).

Later to understand and make the Sanskrit grammar easier, Vamana & Jayaditya
wrote a commentary on Panini’s AD called Kasika in around 600 CE. Kasika is
considered the “fourth great grammar” of Sanskrit (Haag, 2011 & Sharma, 1985). Due
to change in teaching methods later Indian grammarians simplified Paninian rules and



clipped compilation of siatras to essential and re-arranged the sequences as per
derivation process (Coward, 2015).

Later Indian grammarian simplified Paninian rules, and clipped his compiling
of siitras to essential. The scholar felt few rules of AD are too difficult and complicated
or narrowly implemented on language they eliminated. Finally rearrangement of
Paninian rules was done by Bhattoji Diksita (17th century). The most influential work
of the Early Modern period was Siddhanta-Kaumudi (SK) done by Bhattoji Diksita
(17th century) to positioning Panini’s sitras with a commentary for training purposes.
In SK, the sitras are organized in two major parts. The first portion deals with the rules
of interpretation, sandhi, declensions, formation of feminine, case endings, compounds,
secondary derivations and the second part with conjugation, primary suffixes, Vedic
grammatical accents. Various commentaries were also written by the Sanskrit
grammarian to understand the SK. One of the most popular commentary on SK called
Balamanorama is written by Vasudeva Diksita’s (Mimansaka, 2014 & Kielhorn, 1976;
Mishra, 1992; Sen et al, 1983). It is considered one of the most eminent commentary
on SK. It is written in such a way so that anyone can get detailed explainations,
derivations and it is most useful for beginners. As the Balamanorama was written for
the beginners and one other commentary written by Bhattoji Diksita itself of SK for
advance level students. Later lots of the commentaries were also written on the SK and
Praudhamanorama by many others.

In around 17th-century, Varadaraja was a Sanskrit grammarian who presented
a synopsis of the work of his master on SK. The SK of Bhattoji Diksita was shorten by
him in three versions. Madhya-SiddhantaKaumudi  (middle), Laghu-
SiddhantaKaumudi (short) and Sara-SiddhantaKaumudi (substance) are the versions of
the SK. These are comparatively accessible introductions to the very technical grammar
of Panini himself (Mimansaka, 2014 & Kielhorn, 1976; Mishra, 1992; Sen et al, 1983).

Vyakarana emerged as a distinct supplementary field of Vedic education in
earliest times. Panini and Yaska were renowned earliest scholars of vyakarana. There
were several schools of Sanskrit grammar in ancient India, all established before the
Panini. The references of the pre Paninian Sanskrit, grammarian eclipsed all other
ancient schools of grammar. Only 10 grammarian are mentioned in AD. These are
Apisali, Kasyapa, Gargya, Galava, Cakravarmana, Bharadvaja, Shakatayana, Shakalya,
Senaka and Sphotayana (Cardona, 1997; Mimansaka, 2014 & Kielhorn, 1976; Mishra,
1992 & Sen et al, 1983).

1. 2 Introduction of Paninian AD:

Paninian grammar AD is considered the key text of Sanskrit grammar and very
important for linguistic computation for various reasons. One, it provides a complete

and rule based explanation of a natural language in around 4000 rules. second, the
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model of a 'grammar-in-motion' that it provides seems to closely mimic a completely
well-designed Natural Language Processing (NLP) system (Jha, 1993; Jha, 2004 and
Chandra, 2007). AD is systematically devided in eight adhyayas (chapters) and then
each chapter is arranged into four sub-chapters (padas) then after sitras are arranged
in special sequences such as a computer programme (Chandra, 2007; Jha, 1993; Bhate
& Kak, 1991 and Kak, 1987). The sitras have been organized in x.x.x format (to be
accessed in as adhyaya. pada. sitra format). AD is written in the form of sizras and is
a composite text which includes various modules to represent the rules. The main

modules of AD are:

1.2.1 Shivasiitra (SS):

Phonetic module and alphabets of the Sanskrit are discussed and represented by 14
sutras called Sivasiutra-mahesvarasiitra or mahesvarasitra. These 14 sitras are
arranged in systematic manner such as high level Database. From these list Panini
generated various pratyaharas and then used in various sitras of AD in short form. The
major purpose of SS component is to provide a list of all Sanskrit phonemes in
systematic manner. But rather than listing just the phonemes, the sitras in SS module
are scattered by meta-linguistic markers, called anubandhas. It is a well-defined method
in AD sitra adirantyena saheta [AD, 1.1.70] to shorten a group of characters and then
use in other rules. Panini creates variables or macros to be used in his grammar. It is
very similar to any high level computer programming language. For example, the
variable al refers to the list of all phonemes, ac refers to all vowels, hal to all consonants
and fiam to all nasals characters in Sanskrit languages. All alphabets of Sanskrit have
been organized in such a way in these 14 sitras that they can be denoted in any place
of AD without declaring them separately. This shorten method is denoted by
pratyaharas. The methods of shortening is denoted by the AD sitra adirantyena saheta
[AD, 1.1.70]. Panini has used around 43 pratyaharas in his AD to represent the huge
numbers of alphabets but using this methods of generation of pratyaharas, more than
hundreds can be generated (Chandra, 2007 and Sharma, 2002).
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1.2.2 Sutrapatha (SP):

The module contains around 3965 and 3983 sitras in kasikavrtti. These are
arranged in a very organized fashion in chapters (adhyayas) and sub-chapters (padas)
in AD. The order of any sitra cannot be changed. The arrangement and distribution of
SP in AD are shown table 1.1 (Shastri, 1983).

Chapter | Padal | Padaml | '29% | pagarv | [O%

11 Rules
1% 74 73 93 109 349
2nd 71 38 73 85 267
31 150 188 176 117 631
4" 176 144 166 144 630
5 135 140 119 160 554
6 217 198 138 175 728
7 103 118 119 97 437
gt 74 108 119 68 369
Total Rules in AD 3965

Table 1: Distribution of AD siitras

satras in SP of AD are written verb-less sentences like a mathematical
principles. It gives an impression of formula or program code. The sitras are mainly 6
types® based on the function in AD. Three types of another division of sitras is also
presented and is very helpful to understand the function of sitras. These are general

sutras (utsarga), exceptions (apavada) and negation (nisedha).

1.2.2.1 Samjia (definition, introduce classes and technical siitras):

Panini’s samjnia sutras generally define a term or assign the value of a term or
variable to be used in the sitras. The object which is assigned to a samjria is called a
samyjfir. Panini has used three types of technical terms (Chandra, 2007; Chandra, 2011
and Sharma, 2002). First is sabdasanijiia which allocates a samjiia to a linguistic

terminology, meaning or property, for example, vrddhi®, pratipadika’, dhatu®, ghi®,

5 G771 atvarT =7 ffefam v =7 | sfqearstemes uitad geaeo |

6 gigerag [1.1.1]

7 FFARLTIIIAT: TTaataad [1.2.45], FATETHHTET [1.2.46]
8 AT arad: [1.3.1], AT g1aa: [3.1.32)

9 9T =% [1.4.7]
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nadi*® etc. The second is arthasaiijiia. It assigns a samjiia to the meaning of linguistic
concepts, for example, luk?, lopa®?, siu®3, lup'* etc. The third is dharmasaiijiia. It
assigns to the quality (gura) of a sound segment, for example, adarsana®®, udatta®®,

anudatta®’ svarita®®, hrasva®®, dirgha® etc.

1.2.2.2 Paribhasa (Interpretive Rules):

The paribhasa sitra are used for interpretation and it provides a check on the
operational rules so that they do not suffer from faults such as ativyapti (over
application), avyapti (under application) and asambhava (impossible application). It
also helps to understand the rules for implementation. There are around 75 such types
rules described by the Panini in different parts of the AD. adyantau takitau [1.1.47],
midaco'ntyatparah [1.1.47], sasthi sthane yoga [1.1.49), sthane ntaratamah [1.1.50],
urapa raparak [1.1.51], nicca [1.1.53] etc. are the examples of the paribhasa sitra.
Without these rules no one can explain and understand the actual meaning and

implantation of the particular rules.

1.2.2.3. Vidhi (Operational Rules):

vidhi satras are used to perform the certain operation and conditional statement.
In other sense, the term vidhi refers to karya (operation, action) vidhi is also used in the
sense of the object of an operation. Operational rules are the pillars of the Paninian
system. Subject to applicable, definition, metarules and headings they carry out four

basic categories of operations on a string: replacement, affixation, augmentation and

10 o Tt 74T [1.4.3]

1 T FHeAA: [1.1.61]
12 gE A9 [1.3.9]

13 e FHeAA: [1.1.61]
14 T FHeAA: [1.1.61]
15 37g9f= A17: [1.1.60]

16 Ig&aT: [1.2.29]

17 f=egaT: [1.2.30]

18 FHTEIY: Tafea: [1.2.31]

19 ZEATATSSHATALTTA: [1.2.27]

20 FAFRTATSSHEARH AT [1.2.27]
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compounding (Stall, 1965). Generally, a derivational process in Sanskrit entails with
various operations. It includes placements (pratyaya) like pratyaya’s [3.1.1], parasca
[3.1.2], dhatoh [3.1.91] etc., addition (@gama) like hrasvanadyapo nut [7.1.54], ami
sarvanamnah Sut [7.1.52] etc., replacement (dadesa) like akah savarne dirghah
[6.1.101] etc., modification (vikarara) like kartari sap [3.1.68] etc. and deletion (lop)
like halantyam [1.3.3], lasakvataddhite [1.3.8], upadese ajanunasika it [1.3.2] etc.

1.2.2.4. Niyama (Restriction):

Niyama rules restrict the scope of a given rule. It denotes regulation or binding.
Restrictive rule decides to discard the superfluous elements that comes in the way of
grammatical operation. It is to be noted here that a niyama sitra, in any case, limits the
scope of a particular rule. A niyama sitra can again direct the proper distribution of
grammatical elements. In the process of grammatical operation, the major task of a
niyama sitra is to eliminate random and surplus component related to the derivational
analysis with the way of restriction of the unwanted elements (Bhattacharya, 2006 and
Sudha, 2005). For examples: the sitra - patiz samasa eva [1.4.8] restricts the area of

the sitra - seso ghyasakhi [1.4.7].

1.2.2.5. Atidesa (Extensions):

To extend the application and implementation, Panini has used the atidesa rules.
This type of rule transmits or spreads the operation or qualities of one grammatical
element to another. The function of an extension rule is to widen the scope of
application of a technical or operation rule. The rule of extension is generally denoted
by the term vat meaning ‘like that’ in the AD (Bhattacharya, 2006 and Sudha, 2005).
For example, sutra - sthanivadadeso'nalvidhau [1.1.56]. The four types of atidesa are

~Nen—

riupatidesa.

1.2.2.6. Adhikara (Heading):
The adhikara (Heading) siitras are generally the governing rules. Heading rule
and it signifies a domain of rules related to a common matter of discussion is called an

adhikara sutra. Cardona (1997) has stated and suggested the term headings to explain
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the adhikara rule. It magically divides the AD into sections. For example, pratyayah
[3.1.1], parasca [3.1.2], taddhitah [4.1.76], dhatoh [3.1.91], sahasupa [2.1.4] etc.

1.2.3 Dhatupatha (DP):

The dhatupatha is a database of Sanskrit verb roots. There are 1967 verb roots, 2014
including kandvadi roots in Paninian DP (Palasule, 1961 & Pandit, 1966). These are
classified into ten classes. The detailed distribution of the DP is shown table 1.2.

Gana Vika | Parasmai | Atmane Ubhaya Total | Set | Aniet
rapa | padi padi padi
Bhvadi sap 677 310 60 1107 | 1006 | 101
Adadi sabluk | 41 25 5 71 38 33
Juhotyadi | slu 16 2 6 24 5 19
Divadi syan | 96 39 5 140 106 |34
Svadi snu 24 2 9 35 18 17
Tudadi sa 134 10 12 156 122 |34
Rudhadi snam | 13 3 9 25 12 13
Tanadi u 0 2 8 10 9 1
Kryadi sna 45 0 16 61 48 13
Curadi sap 361 0 50 411 409 |2
Kandvadi | yak 40 0 5 45 45 0
Total | 1447 393 185 2085 | 1818 | 267

Table 2: Distribution of the DP

1.2.4 Ganapatha (GP):

The GP is a database for various lexical items which are generally derived and follows
same pattern. The primitive nominal bases are mentioned in the GP (Ayachit, 1958;
Pandit, 1971). The various classes like krt, taddhita, stri, sup, tin and the 18 upasargas
work on these bases (including 23 pronouns). The GP is a list of groups of words used
by Panini’s Astadhyayr. In AD there are around 261 ganas are used by Panini (Karte,
1971; Petersen et al, 2014 and Shastri, 1967).

1.3. Brief Summary of AD

As stated above the AD contains eight chapters and each chapter contain 4
subchapters. The following summary of topics and concepts discussed in AD (Sharma,
2003; Chandra, 2007 and Chandra, 2011) is given below:
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AD Chapter |
= Major definitional and the interpretational rules
= Sutras dealing with the extension (atidesa)
= Sutras dealing with the atmanepada-parasmaipada
= Siutras dealing with the karaka
AD Chapter 11
= Siutras dealing with compounds (samasa)
= Sutras dealing with the nominal inflection
=  Sutras dealing with number and gender of compounds
= Sutras dealing with replacements related to roots
= Sutras dealing with deletion by luk
AD Chapter 11
= Sutras dealing with derivational of roots ending in affixes san etc.
= Sutras dealing with the derivational of ending in a krta
= Sutras dealing with the derivational of ending in a tiz
AD Chapter IV
= Sutras dealing with derivation of a pada ending in a sup
= Sutras dealing with feminine affixes
= Sutras dealing with the derivational of nominal stems ending in an affix
termed taddhita.
AD Chapter V, VI & VII

= Siutras dealing with doubling

Sutras dealing with the samprasarana
= Sutras dealing with the sanmhita
» Sutras dealing with the augment (a@gama) eg. sut
= Sutras dealing with the accents
= Sutras dealing with phonological operations relatives to a pre-suffix base
(ariga)
= Sutras dealing with operations relative to affixes augment etc.
AD Chapter VIII
» Sutras dealing with doubling (dvitva) relative to a pada

= Sutras dealing with accent relative to a pada
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= Sutras dealing with other phonological relatives to a pada

= Sutras dealing with miscellaneous operations relative to a non-pada

2. Brief Introduction of Sanskrit Words Ending with Feminine

Suffixes

The identification of gender in many languages is very challenging task. It is a
difficult task in Sanskrit too. Sanskrit is one of the languages considering three genders
viz. Masculine, Feminine and Neuter. Panini has divided feminine words in 5 major

categories.

2.1 Basic Concept of Gender in Sanskrit

There are three genders in Sanskrit viz. masculine, feminine and neuter. Gender
identification in Sanskrit language is a highly challenging task. The differentiation of
masculine, feminine and neuter is not done similarly in Sanskrit as in other languages.
This is because by nature the feminine words can also be used as masculine words and
any masculine word can be used as a feminine word. Similarly, any word holding the
meaning of neuter can also be used as masculine or feminine. For example, the Sanskrit
word ‘dara’ contains the meaning of feminine but it is derived as masculine while other
synonyms word e.g. vanita, yosita, etc. are feminine. The word ‘ap’ contains the
meaning of water is feminine while ‘vari’, ‘toya’ etc. are neuter. The Sanskrit word
‘kd@ya’ holds the meaning of the body is masculine while the word ‘tanus’ is feminine
and the word ‘sSarira’ is neuter. Likewise, the words ‘amara’, ‘nirjara’ containing the
meaning of god are neuter while the word ‘devata’ is feminine. Containing the meaning
of a friend, word ‘suhyd’ is masculine but ‘mitra’ is neuter. Containing the meaning of
eye, word ‘locana’, ‘aksi’ are neuter but ‘drsa’ is feminine.

On the basis of above examples, we can say that the identification of gender in
Sanskrit is a challenging task. It can only be determined by textual knowledge and uses
by the people. Panini has given few sitras to generate the feminine words in AD. The
text by Panini called Lirnganusasana (Durgasimha, 1952 and Harsavardhana, 1931) has
discussion about the gender and the various ambiguous word were written in the book

in the form of sitra to indicate proper gender. In the Paninian system, no suffix is
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discussed to generate the words to represent the masculine and neuter genders. Only
feminine suffixes are found which formed new feminine words.

In Sanskrit there are eight feminine suffixes tap, cap, dap, nip, nis, rnin, un and ti,
etc. described by the Panini are found. With the help of these suffixes the feminine
words may generated from the various types words. The words ending with these
suffixes are called stripratyayanta words. For example, aja, gauri, kumari, varunant,
bhavant, gopalika and asvapalika, etc.

The main sitras of these eight suffixes are:

® tap - ajadyatastap

= cap - yanascap, avatydacca

= dap - dabubhabhyamanyatarasyam

= 7ip - ugitasca

= nis - anyato nis, sidgauradibhyasca

= 7in - Sarngaravadyario nin

= Un - unutah

= ti - yanastih

All these eight suffixes are added with specific nominal bases (pratipadikas) to
indicate femininity. The text Siddhantkaumudr (SK) by Bhattoji Diksita
(Govindacharya, 2010) and Laghusiddhantakaumudi (LSK) by Varadaraja (Shastri,
2005) has separately describe the feminine part.

Pt. Bhimsen Shastri (2005) a great grammarian has written the ultimate commentary
on LSK in six different parts. He has categorized the feminine words divided into five
major categories (Upreti & Chandra, 2019) viz. Jatilaksana feminine, Pumyogalaksana
feminine, Swangalaksana feminine, general words ending with feminine affix,

Feminine affixes to denote diverse of meanings etc.

2.1.1. Jatilaksana words ending with feminine affixes:

Generally, jatilaksapa feminine words are used for particular female from a
particular group or category. Mostly feminine suffix 7is is used to generate jatilaksana
feminine words. But in few cases as an exception 7in feminine suffix may also be used
to generate jatilaksana feminine words. Jati includes defined jati only. Jati is defined

by Sanskrit grammarian as:
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akrtigapna jati, linganam ca na sarvabhak .
qsakrdakhyatanigrahya, gotraiica caranaih saha ..
Based on above mentioned reference of jati. The jati is classified into four categories
which are defined as jati according to the above definition.

2.1.1.1. Akrtiganajati:

The term jati denotes that entity which is known by the shape, pattern, features
or form is (akrtiganajati) called akrtiganajati. The universal gotva (cowness) is known
by various features of a cow such as horns, tail, dewlap, shape etc. These features
existing in another animal will make us know the universal gotva (cowness). In simple
words, we can say a person recognized by the same shape, figure, look, pattern and face
called jati. To see the shape, figure, look, pattern and face of few person we can acquire
the knowledge of whole human being. These are called jati words. For example kukkuyz,
sukart, tati etc. In these examples to see the shape, figure, look, pattern and face of any
kukkura (hen) or sitkar (pig) we acquire the knowledge of whole kukkuza (hen) or sikar
(pig). Other examples viz. hayi, gavayi, mukayi, manusi, manusi, kathi, tati, nari,

brahmant, matsi, sarangaravi etc. maybe also seen here.

2.1.1.2. Denotes a class (jati)

When we acquire the knowledge of whole of that particular class by a single entity
but the word used to denote the single entity cannot be used in three genders. For
example the word vrsala denotes jati in two conditions, first if once told that a particular
person is vrsala then we come to know the state of being vrsala in his father, mother,
sister, brother, son, daughter etc. second the word vrsala can be used only in masculine
and feminine and not in neuter. It doesn’t participate of all genders. Consequently, the
suffix nis is added to denote this type of jati. The word vrsali can be generated using

the suffix nis from the word vrsala.
2.1.1.3. Descendant or offspring (gotra) jati:

The word denoting a descendant or offspring (gotra) in general is called jati. The

word aupagava derived from upagu+an by the Panini rules tasyapatyam [4.1.92] in
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constructed as a word denoting jati. The suffix nis added to generate feminine words.

For example, aupagavi (the daughter of upagu).

2.1.1.4. caranavacaka (vedasakhadhyetrvacaka) jati:

Denoting a student of any branch of veda called jazi. The nominal stem karha
denoting a student of the kasha branch of the veda is also constructed as denoting jati
according to the definition. The affix nis added to denote the femininity. For example,
kazht (female student of the kasha branch of Veda).

2.1.2. Pumyogalaksana words ending with feminine affixes:
Pumyogalaksaza feminine words derived to denote a female by the virtue of
her relationship with the male and represented by that masculine name. Mostly feminine
suffix 7zs is used to generate pumyogalaksaza feminine words. But sometime as an
exception cap feminine suffix may also be used to generate pumyogalaksara feminine
words (Shastri, 2005). The illustration gopasya stri gopi makes the meaning of the
pumyogalaksana clear. The nominal stem gopa (cowherd) is a masculine word which
denotes a person who takes care of cows. Now to have feminine derivate which denotes
cowherd’s wife in this instance. The feminine affix 7y is added by the Papinian rules
and generate the feminine word gopi. However, it is not limited to the relationship of
husband and wife only but also covers the relationship of progenitor and progeny. For
example, kaikeyr (daughter of kaikeya), janaki (daughter of janaka) and yami (sister of
yama). Other example of words ends with feminine suffix 7is are varunani and bhavan.
As exception sometime the feminine suffix cap can also be added to denote the meaning
of pumyogalaksana. Gopalaksya stri gopalika makes the meaning of the
pumyogalaksana and asvapalika etc. are the examples of feminine suffix cap to denote

the meaning of pumyogalaksara feminine words.
2.1.3. swangalaksapa words ending with feminine affixes:

swangalaksapa feminine words used when a compound word ends with word

denoting the meaning of swarnga. Mostly feminine suffix sap, nis, ti, Aip etc. The
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swanga word is technical term in Sanskrit grammar (Shastri, 2005). The word is defined
by the grammarian as:
adravam mirttimat svangam pranisthamavikarajam .
atatstham tatra drstam ca tena cettattathayutam ..

Denoting a limb of one’s body, serving as subordinate members occurring at the
end of a compound and not containing a penultimate conjunct consonants called
swanga (Shastri, 2005). The word atikesa is compound word which contains two words
ati and kesa. It denotes the part of one’s body and it also ends with the word kesa. So,
to denote the meaning of feminine affix 7is is added and generates feminine word
atikesi. Some other examples are candramukhi and candramukha etc. But the word
denoting the meaning of limb of one’s body that word cannot be the form of liquid
(drava), that must be personified in human being. For example, the sweat and cough
are also considering the body parts but it is present in the form of liquid so the feminine

affix Ais cannot be added here. For example, susveda, sukapha and sumukhasala, etc.

2.1.4. General words ending with feminine affixes:

The words that are not qualified in above mentioned three categories are called
general words ending with feminine affix (Shastri, 2005). The feminine words to be
generated from the word’s proper nouns, adjectives, pronouns, word denoting the
meaning of age and qualitative etc. fall under this category. The feminine affixes tap
and rnis generally added to generate feminine words. For example, nadri, khatva, gaurri,

kumari, taruni, ganga, dhanakrita etc.

2.1.5. Feminine affixes to denote diverse of meanings:

Apart from above, the feminine words are also derived to denote the various
meaning of a particular word (Shastri, 2005). For example, yavani, himani, aranyani
and yavanant etc.

The table 1.3 shows the distribution of sifras and generated the various types

of feminine words.
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SR.

Feminine Suffix

No of AD siitras

No of vartika

1. tap 2 4
2. cap 2 1
3. dap 1 -
4. nip 18 6
5. nis 19 15
6. nin 1 -
7. un 6 1
8. Ti 1 -

Table 1.3 Distribution of AD sitras for feminine suffixes

*hkkkhkhkkkhkhkkkihkhkkihkikk
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Chapter Two
Introduction of Sanskrit Words Ending with Feminine

Suffixes and Research Survey

1. Introduction of Sanskrit Words Ending with Feminine Suffixes

In Sanskrit, the word liziga is used for gender, which signifies identity. Lizga
word is derived from root ‘ligi citrikarane'. As we know, in Sanskrit Grammar, gender
determination is very difficult task. In Sanskrit, gender is determined by public
behaviour? (Shastri, 2017). For the determination of gender in Sanskrit, this Statement
is famous in public behaviour- “stana kesavati strisyallomasah purusah smytah” In
Sanskrit Grammar, Panini has formed suffixes to create only feminine words but there
are no suffixes for the formation of masculine words. In Sanskrit grammar suffixes are
only indicator not producer of words®. Feminine bases are derived from the masculine
by the addition of the suffixes a (tap, cap, and dap) 7 (nip, nis, and nin), @ (in) and ti
(Kale, 1972).

1.1 Feminine Suffixes Ending with ‘a’

Panini used three major suffixes in his grammar to denote a and the generated
forms by these suffixes are called ‘abanta’. These are ‘tap’, ‘cap’ and ‘dap’. After
deletion of anubandhas they from the feminine suffixes ‘fap’, ‘cap’ and ‘dap’ only a.
Therefore, these types of words called abanta. The p of the tap, cap and dap is
contained as an ‘it’ for the general low pitch (anudatta) accent* (Sharma, 2008 &
Kanshiram, 2012). Due to remaining of the character ‘a’. So, the generated from
feminine suffixes looks like similar only the difference arises in various accent. The

detailed description of the each suffixes is as follows:

L e et foremy fergerareat aq forevm |
2 I TS AHTHAAT A - HETAT
ﬁ@mﬁwﬁlmwwwwwqmamm‘gr%a@m;gﬁaaaﬁ%%ﬁw CILIRE

TATTR— TRHALASST (FTI)
aam?ﬁ qftwdT (Ferearl- 3.1.4)
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1.1.1 The Feminine Suffix ‘tap’

There are only two sitras and four vartikas mentioned in LSK of Bhattoji
Dikshit for feminine suffix tap. The first siitra is "ajadyatastap®. To indicate the
meaning of a feminine the suffix tap is to be added with a nominal base. this nominal
base either ends with character ‘a’ or words listed in the ajadigana. For example- aja
‘a she goat’, asva ‘a female horse’. Another siitra of the feminine suffix tap is ‘tabrci®’.
The feminine suffix tap is added with nominal bases to denote the meaning of feminine,
after a nominal stem ending with the word ‘pad’ when the word signifies a verse (rca)
of Rigveda. For example- dvipada jk- ‘a verse with two parts’, tripada rk- ‘a verse with
three parts’, catuspada rk- ‘a verse with four parts’ etc. (Sharma, 2008; Shastri, 2009
& Kanshiram, 2012).

To denote the feminine, suffix ¢ap is added with nominal bases when nominal
base sam, bhastra, ajina, sana or pind end with word phala by the vartika
‘sambhastrdjinasanapindebhyah phalat’. For example, samphald, bhastraphala etc.
When the word sat, ac, kanda, pranta or sata followed by the word puspa then to denote
the meaning feminine, the suffix tap to be added. For example- satpuspa and prakpuspa
etc. When the word sidra is not headed by mahat and it signifies a caste (jati), then
suffix tap is applied to denote the meaning of feminine. For example, sidra. When the
word miila come first by the negation particle na, then the suffix tap is applied to denote
the meaning of feminine. For example- amiila ‘a creeper without root’ (Shastri, 2009
& Vasu, 2017).

1.1.2 The Feminine Suffix ‘cap’

There are two sutras given by Panini and described in SK to denote the meaning
of feminine by the suffix cap. The feminine suffix cap is added to denote the meaning
of feminine with a nominal base which ends with taddhita suffix ‘fiyas” and ‘syan’ by
the Paninian rule “yasnascap™’. For example- ambasthya, karisagandhya etc. Here the

yarn element is common in both suffixes.

5 ETEATAT - 4.1.4
6 SroTeATAT - 4.1.9
T oTeATAT 4.1.74
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Suffix cap occurs with the nominal base avatya to denote the meaning of
feminine by the rule ‘@vatyasca’®. For example dvatya. The avatya is listed in the
gargadigana. So, to denote the meaning of feminine the suffix would be added 7ip. To
avoid the wrong formation Panini has introduced the new sitra avatyasca. This sitra
is exception of suffix nip.

The affix cap to be added with a nominal base to denote the meaning of feminine
by the vartika when the letter s immediately headed by taddita suffix yafi. For example-
Sarkaraksya, pautimasya (Shastri, 2009; Vasu, 2017).

1.1.3 The Feminine Suffix ‘dap’

There is only one sitra described by Panini for the feminine suffix dap. The
feminine suffix dap optionally added with both types of pratipadikas that ends with
word man and a bahuvrihi compound which ends with an. For example, pama,

bahurdja etc.

1.2 Feminine Suffixes Ending with ‘7’

Panini used three major suffixes in his grammar to which remain the 7 after the
deletion of anubandhas. These are- nip, nis and nin. The term sz is common in all three
suffixes. Therefore the words derived from these suffixes called “zyanta”. As the only
character ‘7’ remains for final derivational process and generates the same type of words
by each suffix. The only difference arises in various accent. The detailed description of

each suffix is following.

1.2.1 The Feminine Suffix ‘nip’

To the formation of feminine words ending with the suffix 7izp, Panini has given
18 sutras and in his AD. Affix nip added with nominal bases to denote feminine in
various conditions by the various rules. If a nominal stem which ends in an ‘i¢’ denoted

by the abbreviatory (anubandha) term uk, suffix sip is employed.® In the formation of

8 roTeATAY 4.1.75
o 3firqer (3reTeaTdY 4.1.6)

25



feminine if a nominal stem ends in ‘van’ suffix nip is employed®®. Apart from this if a
nominal stem ends with ‘e’ (adanta) and have, as their last alphabet (antya). A non-
secondary (anupasarjana) form either marked with the suffix ‘¢t’, ‘dh’, ‘an’, ‘aii’,
‘dvayasac’, ‘daghnac’, ‘matrac’, ‘tayap’, ‘thak’, ‘than’, ‘kani’, ‘kvarap’. The feminine
suffix ‘nip’ is applied. For example- kurucari, sauparneyi etc. suffix aip is also
applied to denote feminine, after a nominal-stem which ends in yaf.i2 For example-
gargt (a female offspring of Garga). A nominal stem denotes the early stage of life and
ends in ‘a’, suffix ‘nip’ is applied!®. A compound stem (bahuvrihi) which terminates in
‘an’ and anticipates the removal of its penultimate sound (upadha). Suffix rnip is
employed. E.g. bahurajiii. Suffix nip is applied to denote a feminine, when the
nominal stem terminates in at (a) in dvigu compound®®. These are some of the main
stitras to the formation process of feminine words ending with suffix 7ip, except these
rules, suffix szp is also used in many other places. Other than these AD sitras
Vartikakara katyayana has given some more rules to derive feminine words ending

with rip.

1.2.2 The Feminine Suffix ‘nts’

Panini has given 19 sutras in his AD for the formation of feminine words ending
with the suffix nzs. Affix nis arises to denote feminine in various conditions. Some of
these are described here. Suffix rnis is applied to the formation of feminine after non-
upasarjana nominal stems marked with sit (s as an it) or numbered in the list of
gaurddigana®®. The word list of the gauradigana is shown appendix Il. For example-
gaurt (a female with fair skin or goddess parvati) nartaki (a female dancer). ris arises
to denote feminine subsequently a nominal term, which terminates with eleven words

Jjanapada etc'’. e.g. janapadi, Kundr, gont etc. In the opinion of eastern grammarians,

10 97 T = (3rTeATdY 4.1.7)

U TS Ao ST = A FESHog T (TETEATAT 4.1.15)
12 75757 (TETEATAT 4.1.16)

13 o word (ereTeATlt 4.1.20)

Y I STLTATTAA ST AqEEdTH (STETEATAT 4.1.28)

15 {391 (roTeaTdy 4.1.21)

16 forg=rfesersT (oAt 4.1. 41)

17 STATEH U VA TS TR [ (A G TR T L Tag A H AT T (S H AT T -
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Suffix s is applied when a nominal stem is constituted by word sonas. When a
nominal stem denotes a relation of a female with a male, suffix 7is is applied'®. For
example- kaikeyr (daughter of kaikeya), janaki (daughter of janaka) and yami (sister of
yama). To denote feminine Indra, varuza, bhava, sarva etc. words are also suffixed
with 7zs and the augment anuk is also applied?°. e.qg. indrani (wife of indra) varupani
(wife of varuna) bhavani (wife of bhava) etc. suffix nzs occurs to signify feminity after
a nominal stem terminates with krita (bought) and is used in combination subsequently
and initial compound constituent with the significance of karaza?!. These are the some
of the major sitras for the formation process of feminine words ending with suffix the
nis, except these rules, suffix 7z is also used in many other places. Other than these AD
sutras, Vartikakara katyayana has given more than ten rules to derivate feminine words

ending with ris.

1.2.3 The Femnine Suffix ‘ain’

"$arngaravadyaiio nin®®” is the only sitra for the suffix 7 in AD. Affix nin
occurs to represent feminine, When a nominal stem which signifies jati and is either
related to sarngaravadigana, or ends with character ‘a’ of suffix afi. The word list of
the sarngaravadigana is shown Appendix V. For example- sarngaravi (a daughter of
sarngara), baidi (a female gotra-descendent of Bida). Kasikakara says that jateh?s is to

be applied here so that 7zs of that rule can be blocked in favor of nin of this rule.

1.3 Feminine Suffixes ending with ‘iin’
There are only six rules and a vartika are given by the Panini for feminine suffix
un to denote the meaning of feminine. Suffix @i happens to signify feminine after a

nominal term which ends in u, not having y in its penultimate position and indicates a

TSGR AT H AT TR (TETEATAT 4.1.42)

18 QTTOTTCITATH (STETEATAT 4.1.43)

19 ARTTETEATAT (TETATAT 4.1.48)

20 TR AAMA TGS (A AT A AATHIATATITITHT S (TETATHT 4.1.49)

21 FATERTITIATY (TETEATAT 4.1.50)
22 QTENTYATISIT S (TeTeart 4.1.73)

28 JTACE T AT T (TeTeaTT 4.1.63)
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class of humans?*. For example, kuriih. The feminine suffix s also comes to signifying
a term after a nominal stem ending with the word hdhu ‘arm’®. For example-
bhadrabahith (a feminine of bhadrabahii). Suffix in comes after the term pasigu (a male
lame) to indicate feminine entity?®. For example, pangiih (a female lame). When iru is
the final constituent of a nominal stem, provides the derivative that shows comparison
(aupamya), feminine suffix s is applied?’. For example, karabhorus. When iru is the
final constituent of a nominal stem, preceded by words samzhita (joined) sapha (a hoof)
laksana (a mark) vama (good-looking), the feminine suffix i is applied?. Apart from

the above rules suffix iz is also signified after the word kadru and kamandalu.?®

1.4 Feminine Suffixes ending with ‘ti’

The Paninian rule “yinastih” is the only sitra for the feminine suffix ‘ti’ to
denote the meaning of feminine from a nominal base. The only single feminine word
yuvatik generate with the nominal base yuvan (a young male) to denote the meaning of

feminine.

2. Survey of Researches Done

Sanskrit Computational Linguistics is an interdisciplinary area of study and
research where the computational techniques and principles are applied on the linguistic
analysis of Sanskrit languages to develop the various tools and extracting information
from the grammatical and literary tradition of Sanskrit to enhance the linguistic and
computational studies in general (Gokhale). As stated in the chapter one briefly, the
research on Sanskrit grammatical tradition has started in ancient period. After the period
of Panini lot of researches were done on Sanskrit grammar to explore the various new

theories.

24 T (TEATAY 4.1.66)

25 FrEAATCEATATH (TETATH 4.1.67)

26 qENTTT (TETATAT 4.1.68)

27 IEATIRTITET (TETATAT 4.1.69)

28 HIZAAFAAATATSS (TETATAT 4.1.70)
29 FHTATH (ALTATAT 4.1.72)
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The survey can be divided two major categories. It includes a survey on the
Related Research in Sanskrit feminine suffixes and a survey on the ongoing research in
Sanskrit Computational Linguistics (SCL).

2.1 A Survey on the Related Research in Sanskrit Grammar and

Feminine Suffixes

Traditional research works include primary texts, commentaries, edited texts,

research theses, dissertations, research papers etc. There ample number of texts are
available in the field of Sanskrit grammar. Historical description and development of
Sanskrit grammar are broadly available in the various work (Upadhyaya, 2010;
Upadhyaya and Pandey, 1997 & Mimansaka, 2014). Further the work is more
elaborated with general introduction of Sanskrit grammatology by Rishi (2016). Dr.
Kapildev Dwivedi (2010 & 2017) has written the history of Sanskrit literature.
The work by Yudhishthir Mimansaka (2014) is excellent contribution for the history of
Sanskrit grammar. In the field of Sanskrit grammar, it is widely accepted and authentic
book. The book is divided into three major sections. It starts with the origin of
grammatical scripture, a detailed description of grammatical development has been
presented as well as evidence on the chronology of grammars.

A survey on Panini is done by Cardona (1998) is essential work to study the
Paninian tradition of related work done on Panini. The present work is projected as a
critical survey of research carried out in the area of Paninian grammar including works
by Paninian on semantics and philosophy of grammar. It is illustrative of the research
done in India as well elsewhere on the topics of Panini.

There is great contribution by the various scholars from the University of Poona,
Poona, India. Researches done on Panini grammar are of great use. (Joshi, 1996; Pandit,
1966, Bhate, 1968; Palsule, 1968) by this institute e.g. Two methods of interpreting
Panini (Joshi, 1966), Mathematical Representation of some Paninian sitras (Pandit,
1966), Some primary and secondary suffixes known to Yaska (Bhate, 1968), Some
primary nominal formations missing in Panini, The Role of k-r in the Sanskrit
grammatical terms, Some Views of Panini and His Followers on Object Language and
Meta-language (Palsule, 1968, 1969, 1970), Anubandhas of Panini, (Devasthali, 1967),
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The Role of the Particle Ca in the Interpretation of the Astadhyayi. (Joshi & Bhate,
1983), the fundamentals of anuvrtti (Joshi, 1984), Zero and Panini (Allen, 1955), Two
methods of interpreting Panini (Joshi, 1966) etc. are key works.

Department of Sanskrit, University of Delhi has very rich research tradition since
1921 and considered largest Department of Sanskrit. The research work covers almost
every branch of Sanskrit studies. The remarkable works in this area is done by Kuntal
(2017). The dissertation is divided into 3 chapters. A comparative study of Pariniya
linganushansam and Vamaniya linganushasnam is done in this research. The research
work "prakriyasamgraha tatha laghusiddhantakaumudr ke stripratyaya prakarana ka
tulanatmaka adhyayana” (Rani, 2013) is also very important contribution in the field
of Sanskrit gender. This study focuses on the comparative study of the feminine suffixes
of prakriyasamgraha and laghusiddhantakaumudi. The dissertation is divided into 4
chapters. The first chapter focuses on the general introduction of Sanskrit grammar.
Second chapter deals with non- Paninian grammatical traditions. Final chapter covers
the comparative study of the feminine suffixes mentioned in both texts (Rani, 2013). In
this series research work done by Bhatt (2017) is also important in the field. The work
focuses on comparative study of the feminine suffixes in siddhahaimasabdanusasana
and Paninian grammar. Further, an admirable work on comparative study of the
feminine suffixes in candra and Paninian grammar (Bala, 2003).

Rastriya Sanskrit Sansthan has huge contribution in the field of Sanskrit
grammar. Many works related to feminine suffix have been accomplished. The most
important work in the field of feminine suffix is
“Paninisakatayanasarasvatavyakaranesu stripratyayavidhayakanam sttranam
tulanatmakamadhyayanam” by Pandey (1992). The research is focused on comparative
analysis of the feminine suffixes used in Panini, sakatayana and sarasvata grammar.
Other research works on “prakriyakaumudisiddhantakaumudyoh
stripratyayantabhagasya tulanatmakamadhyayanam” by Dwivedi (1992) is worthy to
mentioned here. The comparative study of feminine suffixes mentioned in
prakriyakaumudr and siddhantakaumudi is done in this research. One more work is
very important on feminine suffixes by Kavita (1999) is cited here. The linguistics

analysis has been done in this research.
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Shri Lal Bahadur Shastri Rashtriya Sanskrit Vidyapeetha is engaged in the work
related to Sanskrit grammar since last many years. The department of Sanskrit, Banaras
Hindu University, Varanasi is also working on the Sanskrit Grammar. In this direction,
Gurukul Kangri Vishwavidyalaya, Haridwar, Uttarakhand is also working in Sanskrit

grammar. There are various researches have also been conducted.

2.2 A Survey on the ongoing research in Sanskrit Computational
Linguistics (SCL)

Computational linguistics is the technical, scientific and engineering discipline
concerned with understanding written and vocal language from a computational
outlook, and constructing artifacts that helpfully develop and generate language, either
in bulk or in a dialogue setting. (Schubert, 2019). Sanskrit Computational Linguistics
is an interdisciplinary emerging area of study where the computational model, logic,
techniques and principles are applied on Sanskrit language for the linguistic analysis.
The works on Machine Translation (MT) started in 1950°s and 60’s. It brought into
picture a more complete term which could include the fundamental research in
languages as well along with mechanistic processes (Ruslan, 2005). Specially, the work
on MT gave birth to Computational Linguistics in 1960s. The field grew day by day
with increasing automation capacity and started focusing on practical applications in
the field of Cognitive Science and Artificial Intelligence (Gokhale).

Sanskrit has a very rich knowledge system and linguistic tradition. The AD is
the key text of Sanskrit grammar and linguistics and written is such a fashion like any
high-level computer programming languages (Saxena and Agrawal, 2013). The AD is
structured as a computer programme. Due to these structure and implantation of rules
Panini considered first programmer and it attracted to most of the linguist, scientist and
engineers to develop the model of the Artificial Intelligence and Natural language
processing (NLP) using Paninian framework. The mission to compute both the formal
and semi-formal elements of the AD computationally has given rise to computational
linguistics in Sanskrit (Kak, 1987 & Bharati et al, 1995). In 1985, NASA Scientist Rick
Briggs has published an article claiming that Sanskrit can be very useful language to

computer and can be used for knowledge representation (Briggs, 1985). After this
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article, researchers had got attracted to work on Sanskrit Computational Linguistics
(Guptaetal, 2012; Selot et al, 2013; Panchal et al, 2018 & Bakarola et al, 2019). Today
researches are being done by the various prestigious research institutes, universities,
government and private industries (Kak, 1987 & Bharati et al, 1995; Reddy, 2010;
Bharati, 1996; Ramanujan, 1992; Rao, 1998).

In India, School of Sanskrit and Indic Studies, Jawaharlal Nehru University is
known as to be a leading institution for works related to Sanskrit Computational
Linguistics (SCL). HT Mumbai (http://www.iitb.ac.in/), 1T Hyderabad
(http://www.iith.ac.in/), Sanskrit Studies Centre, University of Hyderabad
(http://sanskrit.uohyd.ac.in/scl), Department of Sanskrit, University of Delhi, Delhi etc.
are the major institute to promote research in the field of SCL. Technology
Development for Indian Language (TDIL), Department of Electronics and Information
Technology (DeitY), Ministry of Communications and Information, Government of
India provides funding for research and development related to Indian language
technology. Under this sponsorship many tools have been made for Sanskrit language.

(http://tdil-dc.in/san) to analyze the data and make simpler to understand.

Major works under this area include Tagging and Indexing of text, Knowledge
extraction, Searching for patterns and mining, Generation of lexical resources, Machine
translation, Morphological analysis, Text to speech, Digitization of manuscripts etc.

As discussed above, researchers motivated to work on SCL after the article by
NASA to knowledge representation in Sanskrit and its suitability for Artificial
Intelligence in 1985 (Briggs, 1985). In India, the earliest work in SCL is done for the
Machine Translation by Sangal and Chaitanya (1987). They described the possibility
of treating Sanskrit as an intermediate language during machine translation will help
the MT related problems and reduce the major works (Sahgal et al, 1987). The research
done during the early 1990°s was enumerated by the Ramanujam (1992). Work was
further progressed day by day to extracting the tools, techniques and concepts from
Paninian Grammar and tried to implement to build real rule-based Machine translators
by the researches of Indian Institute of Technology, Kanpur under the direction of Prof.
RMK Sinha (https://sites.google.com/site/profrmksinha/home/publications). The work
for the earliest rule-based translator Anusaaraka at Indian Institute of Technology,
Kanpur started in 1993-94 (Bharati et al, 1997, 1994, 2003; Kulkarni, 2003 &
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Chaudhury et al, 2010). Anusaaraka started using Paninian framework to build English
to Indian Languages transition system (Bharati, 1996 & Peter, 1996, 1995).

The work started on SCL under the direction of Prof. Girish Nath Jha of the
School of Sanskrit and Indic Studies, Jawaharlal Nehru University, New Delhi in 2002.
The main focus of this school is to develop language technology for Sanskrit and other
Indian languages. School has also digitized the rare Sanskrit text and made available
for information extraction and search for instant references online. At present, the main
focus of this institute is on Sanskrit-Hindi-Machine-Translator (SaHiT) with the
collaboration of Microsoft and will be available on Microsoft website under Bing
translator (https://www.bing.com/translator). Any machine translation system has two
main components. Analysis of a source language and generation of target language.
This center focus on the source language analysis. To fulfill this objective of Machine
translation, many tools and resources have been developed through M.Phil and Ph.D
research to analyze Sanskrit language. School hosts a dedicated a website to
demonstrate the developed tools and technology (http://sanskrit.jnu.ac.in). The website

hosts various types of tools. It mainly includes four types of computational tools:
= Language Processing Tools

= Lexical Resources and Search

= Online Corpora

= Multimedia & E-learning

The tools under the Language Processing (Jha et al, 2007) includes Sandhi
Generator (Kumar, 2007) sandhi analyzer (Kumar, 2007), subanta analyzer (Chandra,
2006, 2010, 2011), subanta Generator (Chandra, 2006), tinanta analyzer (Agrawal,
2007), tinanta Generator (Agrawal, 2007), kridanta analyzer (Singh, 2008), Sanskrit
POS Tagger (Chandrashekar, 2007) etc. These are the key tools to analyze the Sanskrit
texts. Online indexing with instant search for Sanskrit texts includes: Online
Multilingual Amarakosa (Jha et al, 2010), Mahabharata search (Mani, 2008), Rigvedic
search are the main development.

Subanta analyzer recognize the subanta and tinanta in given Sanskrit texts. In
analysis it provides complete information regarding root, suffix, gender, ending, case
and numbers (Chandra, 2006; Chandra & Jha, 2011; Chandra, 2010; Chandra, 2012;
Jha et al, 2009; Bhadra et al, 2008; Jha et al, 2006). The system is available for use at
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http://sanskrit.jnu.ac.in/subanta/rsubanta.jsp. Tinanta analyzer also analyze the Sanskrit

verb forms (Agrawal, 2007; Jha et al, 2009; Bhadra et al, 2008; Jha et al, 2006). It is

available at http://sanskrit.jnu.ac.in/tinanta/tinanta.jsp.

The system POS tagger tags the all elements in a sentence and it is very useful for
Machine Translation system (Chandrashekar, 2007).

The work done by the Bhadra (2007) on Computational analysis of gender in
Sanskrit noun phrases is very essential and notable work in the field of Sanskrit
feminine words. This system determine the gender in Sanskrit text. The research is
focused Paninian Linganusasana. The dissertation presented by the Bhadra (2007)
contains five chapters. History of grammatical tradition discussed in the first chapters.
Chapter two elaborates the Paninian Liriganusasana and finally rules and further
discussion on gender determination in Sanskrit texts are discussed (Bhadra et. al, 2009).

Department of Sanskrit, University of Hyderabad is also the leading institute for
research related to SCL. The center has developed various computational tools for
analyzing Sanskrit text by following the Indian grammatical tradition under the
direction of Prof. Amba Kulkarni and various computational tools has been developed
to analyze Sanskrit texts. These include Morphological Analyzer and Morphological
Generator for the analysis of Sanskrit texts (Kulkarni & Shukl, 2009), Sandhi (Vempati,
Vyas & Nair, 2006) to joint (sandhi) between two characters based on Paninian rules
etc. A computational tool “Astadhyay1 Simulator" related to the conversion of Sanskrit
terms, the pada-visiesaka (morphological analyzer) system also been developed. The
system only shows the formation process of the masculine terms (Kulkarni, 2008). For
derivational process only the ‘sitra’, ‘sitra number’ and ‘it’s work’ are mentioned in
Sanskrit. This Rupasiddhiprakriya is based on the rules of Paninian Ashtadhyayi. This
process can be useful for the students studying Sanskrit through Sanskrit medium.

Noun-Generator is also associated to the derivation process of Nouns. The
system displays the form in a table in seven fractions, after selecting a word and typing
any word in Devanagari. Each form is hyperlinked with rules. On clicking on the links
Paninian rules displays in a pop-up window.

The Verb-forms-Generator system is an example-based system in which the

input cannot be typed by the user, but selects the root (Dhatu), speech and prefix from
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the dropdown menu to show the appearance of the ten elements of that root (Dhatu).
All forms are displayed in the format of a table in a sorted in order of occurrence in root
formation system (Bharati et al, 2006). The Concordance of Paninian Dhatuvrtti system
(Shailaja, 2014) is also a notable research work on Paninian root formation system. This
system is an output of a Ph.D research. which was a result of comparative study of
madhaviya dhatuvrtti, Ksiratarangini and maitreyaraksita dhatupatha done in this
digital dictionary. In the comparative study, a table showing the set of roots, anit,
parasmaipada, atmanepada, ubhayapada etc. is displayed.

The system named '‘Compound Generator' is interdused to create a compound
in two terms based on examples and rules (Satuluri, 2015; Satuluri et al, 2016; Satuluri
& Kulkarni, 2013; Kumar et al, 2009; 2010; Kulkarni & Kumar, 2011; 2013; Kulkarni
et al, 2012). The system generates the compounds form with alaukika vigraha of
Sanskrit terms. In this system certain predetermined alaukika vigraha of
siddhantakaumudt have been selected. Important systems have been constructed by the
same center 'Gavastika: The First Search Engine for Sanskrit', Anusarak: An Accessor
cum Machine Translator (Kulkarni, 2003), Amarkosh-Gyan-Jalam: Knowledge-Net of
Amarakosha (Nair, 2011), taddhitaripanispadika, krdantaripanispadika etc.

Department of Sanskrit, University of Delhi, Delhi has also began a work in the
field with focus on E-learning under the direction of Dr. Subhash Chandra. This group
of the department has started the work since 2014. The main objective of this
department is to create online computational tools for Sanskrit language. In the last six
years this department has been presented so many theses, dissertations, research papers,
posters and developed many computational tools. All tools are available on the Sanskrit
department's website http://cl.sanskrit.du.ac.in. Under the research and development
department has developed system called SWAGATAM (Chandra et al, 2017) has been
developed for teaching and learning process of Sanskrit Grammar in higher studies. It
is based on B.A. and M.A. Sanskrit syllabus of University of Delhi. It includes Taddhita
(Sakshi and Chandra, 2015) and Sandadyanta Analyzer (Kumar and Chandra, 2016),
Sanskrit Meter Information System (Meena and Chandra, 2016) the Samkhya-yoga
Technical Terms Information System (Anju and Chandra, 2018), Vedic Literature
Search (Kumar and Chandra, 2016), Pauranic Search System (Chandra and Anju, 2017)

etc. Subanta derivation process system (Chandra et al, 2017) and Tizanta derivation
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process system (Kumar and Chandra, 2019; Kumar and Chandra; Chandra et al, 2018)
are the two system which generates the complete derivational process of Sanskrit
nominal and verbal forms with Paninian rules described in SK. These are developed
using combining rule and example based hybrid approach. These systems are very
fruitful for Sanskrit students and also teachers teaching Sanskrit grammar specially
belongs to the University system. The noun (sasjiia) and Sandhi chapter of the
laghusiddhantakaumudi is included in the syllabus of almost all Sanskrit universities in
bachelors curriculum. Therefore, the pratyahara and Sandhi teaching system has been
developed by this department according to the BA Sanskrit curriculum of University of
Delhi. This system teaches as a teacher (Chandra et al, 2017). In this, the process of
sandhi between two characters is clearly demonstrated.

Web based support system for teaching Sanskrit meter by Meena (2015) is very
useful for students. The system is designed to provide the complete information of
Sanskrit meter (Meena, 2016; Meena & Chandra, 2017; 2018). The knowledge of
technical terms of any subject is required for further studies. To achieve this goal a
system has also been developed for the technical terms of Sankhya-Yoga philosophy
(Anju & Chandra, 2017, 2018, 2019). Through this system user can learn the technical
terms of Sankhya-Yoga philosophy online.

As mentioned above, the other objective of this department is to make Sanskrit
texts available online. Therefore, in this direction, many books have been made online
by this department and any conceptual words or terms found in those texts can also be
searched immediately. In this sequence, a system called Rigvedic search (Kumar,
2016), pauranika Search (Chandra & Anju, 2017) are developed.

Based on above mentioned details there are no such system that has been developed

on Sanskrit feminine words.

kkhkhkhkkhkhhkhkhkhkhkkkhkhkhiiiiikikx
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Chapter Three
Basic Facts and Derivational Process of Sanskrit Words

Ending with Feminine Suffixes

1. Basic Facts of Derivational Process of Sanskrit Words Ending with

Feminine Suffixes

To generate the derivational process from a nominal base there are few steps
that need to follow. It includes, pratipadika, addition of suffix and deletion of
anubandhas, apply sandhi, adding sup suffixes and finally process sup rules etc. To
follow these step and few AD sutras are applied for performing these actions
(Kanshiram, 2012; Vasu, 2012; Govindacharya, 2016 & Shastri, 2012). Detailed

description is listed below.

1.1 Feminine Suffixes Ending with ‘@’

Panini used three major suffixes in his grammar to denote a and the generated
forms by these suffixes are called ‘@Gbanta’. These are ‘tap’, ‘cap’ and ‘dap’. Due to
remaining of the character ‘a’. So, the generated from feminine suffixes looks like
similar only the difference arises in various accent (Kanshiram, 2012; Vasu, 2012;
Govindacharya, 2016 & Shastri, 2012).

1.1.1 The Feminine Suffix ‘tap’

There are following steps need to follow to get complete siddhi process of words
ending with Feminine Suffix ‘sap’ and the Paninian rules to be applied to perform the
following actions/steps.

1. Do the pratipadika of the nominal base.

2. Adding the feminine suffix with nominal base.

3. Deletion of anubhandhas.

4. Sandhi work.
5

. Adding the sup suffixes to generate various forms.
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For example the feminine word ‘aja’ is derived from nominal base ‘aja’ according to

above mentioned 5 steps.

1.

Firstly, the word ‘aja’ named pratipadika by the Paninian rule
“arthavadadhdaturapratyayah pratipadikam”.

Then the nominal base ‘aja’ obtains feminine suffix zap by the Paninian rule
“ajadyatastap”, aja+tap in this condition.

The deletion of of anubhandhas of feminine suffix ‘fap’ by the Paninian rule
“cutir” and ‘halantyam’, aja+a in this condition.

After applying sandhi by Paninian rule “akahsavarne dirghah” the feminine
word ‘aja’ is generated.

To use in language the sup suffixes to be added by the various rules and

generates various forms from the feminine word ‘aja’.

1.1.2 The Feminine Suffix ‘cap’

There are following steps need to follow to get complete siddhi process of words

ending with Feminine Suffix ‘cap’ and the Paninian rules to be applied to perform the

following actions/steps (Kanshiram, 2012; Vasu, 2012; Govindacharya, 2016 &
Shastri, 2012).

1.
2.
3.
4.
S.

Do the pratipadika safijiia of the nominal base.
Adding the feminine suffix ‘cap’ with nominal base.
Deletion of anubhandhas.

Sandhi work.

Adding the sup suffixes to generate various forms.

For example the feminine word ‘ambasthya’ is derivied from nominal base ‘ambasthya’

according to above mentioned 5 steps.

1.

Firstly, the word ‘ambasthya’ named pratipadika by the Paninian rule
“arthavadadhdaturapratyayah pratipadikam”.

Then the nominal base ‘@mbasthya’ obtains feminine suffix cap by the Paninian
rule “yanascap”, ambasthya +cap in this condition.

The deletion of anubhandhas of feminine suffix ‘cap’ by the Paninian rule

“cutit” and ‘halantyam’, ambasthya +a in this condition.
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After applying sandhi by Paninian rule “akahsavarne dirghah” the feminine
word ‘ambasthya’ is generated.
To use in language the sup suffixes to be added by the various rules and

generates various forms from the feminine word ‘ambasthya’.

1.1.3 The Feminine Suffix ‘dap’

There following step need to follow to get complete siddhi process of words ending

with Feminine Suffix ‘dap’ and the Paninian rules to be applied to perform the

following actions/steps.

1.

2
3
4.
5

. Adding the sup suffixes to generate various forms.

Do the pratipadika of the nominal base.

. Adding the feminine suffix with nominal base.

Deletion of anubhandhas.

Sandhi work.

For example the feminine word ‘damd’ is derivied from nominal base ‘daman’

according to above mentioned 6 steps.

1.

Firstly, the word ‘daman’ named pratipadika by the Paninian rule
“arthavadadhdaturapratyayah pratipadikam”.

Then the deletion of term an.

Then nominal base ‘dama’ obtains feminine suffix dap by the Paninian rule
“dabubhabhyamanyatarasyam”, dama +dap in this condition.

The deletion of of anubhandhas of feminine suffix ‘dap’ by the Paninian rule
“cutir” and ‘halantyam’, dama+a in this condition.

After applying sandhi by Paninian rule “akahsavarne dirghah” the feminine
word ‘aja’ is generated.

To use in language the sup suffixes to be added by the various rules and

generates various forms from the feminine word ‘dama’.

Applying the same steps other feminine words can be generated. e.g. sima, pama,

bahuraja etc.
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1.2 Feminine Suffixes Ending with ‘7

There are three major suffixes are mentioned in AD by Panini. These suffixes are-
nip, nis and nin. After deletion of anubhandhas only remain ‘z’. The term 77 is common
in all three suffixes. Therefore the words derived from these suffixes called “nyanta”.
As the only character ‘7’ remains for final derivational process and generates the same
types of words by each suffixes under this category (Kanshiram, 2012; Vasu, 2012;
Govindacharya, 2016 & Shastri, 2012). There are few steps need to follow to generate
the feminine word after adding these suffixes.

1.2.1 The Feminine Suffix ‘nip’

To generate the feminine words from the feminine suffix ‘zip’ following steps
need to follow and the Paninian rules to be applied to perform the following
actions/steps.

1. Do the pratipadika of the nominal base.
2. Adding the feminine suffix with nominal base.
3. Deletion of anbhandhas.
4. Sandhi work.
5

. Adding the sup suffixes to generate various forms.

For example the feminine word ‘kumari’ is derived from nominal base ‘kumara’
according to above mentioned 6 steps.
1. Firstly, the word ‘kumara’ named pratipadika by the Paninian rule
“arthavadadhdaturapratyayah pratipadikam”.
2. Then the nominal base ‘kumara’ obtains feminine suffix sip by the
Paninian rule “vayasi prathame”, kumara + rip in this condition.
3. The deletion of anubhandhas of feminine suffix ‘zzp’ by the Paninian
rule “lasakvataddhite” and ‘halantyam’, kumara + 7 in this condition.
4. After applying the deletion of a by the Paninian rule ‘yasyeti ca’ kumar+
7 is the condition.

5. After the addition of these feminine words ‘kumari’ is generated.
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6.

To use in language the subanta suffixes to be added by the various rules

and generates various forms from the feminine word ‘kumari’.

1.2.2 The Feminine Suffix ‘nis’

To generate the feminine words from the feminine suffix ‘nzs’ following steps

need to follow and the Paninian rules to be applied to perform the following

actions/steps.
1.

2
3
4,
5. Adding the sup suffixes to generate various forms.

Do the pratipadika of the nominal base.

. Adding the feminine suffix with nominal base.

Deletion of anbhandhas.

Sandhi work.

For example the feminine word ‘gauri’ is derived from nominal base ‘gaura’

according to above mentioned 6 steps.

1.

Firstly, the word ‘gaura’ named pratipadika by the Paninian rule
“arthavadadhdturapratyayah pratipadikam”.

Then the nominal base ‘gaura’ obtains feminine suffix nzs by the
Paninian rule “sidgauradibhyasca”, gaura + ais in this condition.

The deletion of anubhandhas of feminine suffix ‘sizs’ by the Paninian
rule “lasakvataddhite” and ‘halantyam’, gaura + 7in this condition.
After applying the deletion of a by the Paninian rule ‘yasyeti ca’ gaur+i
is the condition.

After the addition of these feminine words ‘gauri’ is generated.

To use in language the subanta suffixes to be added by the various rules

and generates various forms from the feminine word ‘gauri’.

1.2.3 The Feminine Suffix ‘rnin’

To generate the feminine words from the feminine suffix ‘zin’ following steps

need to follow and the Paninian rules to be applied to perform the following

actions/steps.
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Do the pratipadika of the nominal base.
Adding the feminine suffix with nominal base.
Deletion of anbhandhas.

Sandhi work.

o~ w N oE

Adding the sup suffixes to generate various forms.

For example the feminine word ‘sarigaravi’ is derived from nominal base
‘sarngarava’ according to above mentioned 6 steps.

1. Firstly, the word ‘sarngarava’ named pratipadika by the Paninian rule
“arthavadadhdaturapratyayah pratipadikam”.

2. Then the nominal base ‘sarngarava’ obtains feminine suffix Ain by the
Paninian rule “sarngaravadyaiio nin”, sarngarava + nin in this
condition.

3. The deletion of anubhandhas of feminine suffix ‘7’ by the Paninian
rule “lasakvataddhite” and ‘halantyam’, Sarngarava + 1 in this
condition.

4. After applying the deletion of a by the Paninian rule ‘yasyeti ca’
sarngarav + 1 is the condition.

5. After the addition of these feminine words ‘sarrigaravi’ is generated.

6. To use in language the subanta