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Chapter 1

Overview

Amarakosa is the most celebrated and authoritative ancient thesaurus of
Sanskrit. It is one of the books which an Indian child learning through
Indian traditional educational system memorizes as early as his first year of
formal learning. Though it appears as a linear list of words, close inspection
of it shows a rich organisation of words expressing various relations a word
bears with other words. Thus when a child studies Amarakosa further, the
linear list of words unfolds into a knowledge web. Here we describe our
effort to make the implicit knowledge in Amarakosa explicit. A model for
storing such structure is discussed and a web tool is described that answers
the queries by reconstructing the links among words from the structured
tables dynamically.

The second chapter provides a brief introduction about Amarakosa, its
author Amarasiniha, the textual organization of Amarakosa, and the
statistics of each kanda. A brief summary of important commentaries on
Amarakosa in Indian as well as foreign languages is provided.

Chapter three gives a brief introduction about lexicon. Three kinds of
lexicons viz. Sanskrit kosas, modern Sanskrit lexicons and electronic
lexicons are briefed here. The purpose of this chapter is to know the modern
trends in e-lexicon building. An important e-lexicon "WordNet' is discussed
in order to understand various kinds of relations it uses to connect the words.

Amarakosa, also known as namalinganusasana is primarily considered to be
an authoritative tool for knowing the gender of a word and its synonymous



words. In the fourth chapter we discuss the techniques used by Amarasiniha
for indicating the gender and number. Amarasiniha provides some meta
rules in the introductory part of the Amarakosa from the third to fifth slokas.
These techniques are discussed with examples. The other meaning making
keys viz. tu and atha are also noted. While assigning the genders to various
words in Amarakosa following Amarakosas meta language, we also noticed
some deviations from the Monier William's dictionary. We carried out
the gender comparison with Monier William's Dictionary and Amarakosa.
Finally, the primary purpose of Amarakosa being to provide synonymous
words, we also studied the "polysemy distribution in Amarakosa'.

The next chapter is named as "Knowledge Structure in Amarakosa'. In this
chapter we show, through examples, how the organisation of synsets within
a varga leads to a semantic web relating various concepts. We take three
examples from three different vargas, representing totally different concepts,
to show various kinds of relations involved in the consecutive synsets viz.
Visnuh, Samayah and Ksatriyah. The detailed study also shows that some
semantic relations among the consecutive synsets are more frequent. The
frequent implicit relations are : is a part of (avayavavayavi), is a kind
of (paraparajati), child-parent relation (janyajanakabhava), husband-wife
relation (patipatnibhava), master-possession relation (svasvamibhava) and
livelihood (ajivika).

The sixth chapter, "Ontological Representation scheme for Amarakosa'
deals with the ontological representation of each words in Amarakosa.
The different divisions of Ontology such as Western ontology, Indian
ontology and upper level ontologies are briefed. We base our ontological
classification on Vaisesika ontology. Wherever necessary we also deviate a
little from the Vaisesiaka ontology incorporating classification from other
Indian philosophical schools. In addition to the ontological classification
(jati) which shows single inheritance, to capture the imposed or acquired
properties by various objects, we resort to upadhis as well in order to mark
other properties associated with the object. Jati follows the conditions
imposed by Jatibadhakas while upadhi does not.

We name the web application showing these relations and ontological
representation as AmarakoSajnanajalam. The structure of this system
is discussed in the seventh chapter. Two major parts of this system are



structured lexicon and tables marking various relations. The structured
lexicon have five parts viz. Stem, AmarakoSa index, Lingam (gender),
Vargah and Head Word. We then discuss the creations of tables marking
various relations. This is followed by the representation of ontological
relations in the data. Finally we brief on the web application with a choice
of "Apache' server and 'PERL' as a scripting language for CGI.

The other task which we carried out is the synset comparisons between
Amarakosa and Hindi WordNet in order to know how much can we
borrow from the existing Hindi WordNet into Sanskrit WordNet based on
Amarakosa words there by avoiding duplication of efforts. It is discussed in
the eighth chapter. We first give the structure of Hindi WordNet database,
and the structure of Amarakosa synset. Different kinds of the mismatches
and the causes of the difference in the unmatched synsets are discussed
here. Different kinds of problems viz. conceptual problems, extended usage,

shrink usage etc. are discussed here and also given some suggestions for
Hindi WordNet.

Some pointers to how Amarakosajnanajala can be used as a model for other
kosas and how it can be used for a variety of Natural Language Processing
tasks including information retrieval, semantic tagging, disambiguation,
ontologies etc. are provided in the concluding chapter.

Our main contribution may be summarized as :-

e to make the implicit relations among various synonymous words in
Amarakosa explicit,

e to carry out this work independently without getting influenced by
the existing electronic lexicons,
and finally

e to provide a computational model to build similar lexica using other
Sanskrit and Indian language kosas.



Chapter 2

Introduction

Study of any language involves mastering its vocabulary, grammar and
literature. Since mastering the vocabulary is a hard task, in mother tongue
our vocabulary is enriched by practice. But for learning other languages
some means of remembering is required, either by studying the literature of
that language or versification of words with their meaning. Versification has
been successfully accomplished in Sanskrit. Sanskrit scholars quote lexicons
such as Amarakosa, Vaijayanti etc. while commenting on any Sanskrit
text as authorities for different shades of meaning of such words. The
Sanskrit lexicon most widely used by all is Amara's Namalinganusasanam.
Many excellent scholars such as Ksirasvami, Bhanujidiksita and so on have
commented upon it.

2.1 Amarakosa

The nighantu is the oldest lexicographical literature in Sanskrit which is
mainly intended to help the interpretation of Vedic texts. The nighantus
confined themselves to the Vedas which contained not only nominal forms
but also verbal ones whereas the kosas dealt with words in classical literature
and restricted themselves to the nominal forms and the indeclinables.

The Namalinganusasana, the most celebrated and authoritative ancient
thesaurus of Sanskrit, authored by Amarasiniha is considered as an essential
requisite for a Sanskrit scholar. It is concise, comprehensive and most



profusely used lexicon in Sanskrit.

The Amarakosa (dictionary of Amara) or Namaliniganusasana is a thesaurus
of Sanskrit written by Amarasiniha . The word amara means “immortal”
and kosa means “treasure, casket, pail, collection, dictionary”. Thus the
word Amarakosa literally means “Immortal Treasure”. Its alternative name
namalinganu$asana literally means “instructions for deciding the genders of
nouns. It is also known as Trikanda as it contains three kandas. Amarakosa
is also known as paryayakosa or a dictionary of synonymous words.

Amarakosa is prepared most scientifically and is comprehensive in all
respects. Sanskrit kosas were mainly of two types. Some of the kodas dealt
with nominal words while others were developed for explaining the gender.
The former is known as Namamatratantra and the latter is Lingamatratantra.
But Amarasimiha combined both the styles and methods in his dictionary
(Encyclopedia of Indian Literature Vol.2 page 1036). Amarasiniha mentions
his work as Namalinganusasana in this sloka :-

AATETICTOT Siféret: Uiy Tegct: |
YU R TgaI 1.1.2 ak

2.2 Amarasimha - the author of Amarakosa

Amarasimha , the renowned scholar, is the author of the ancient lexicon
Amarakosa, which is clear from the colophon :-

|| SITRRIEH AT FaRIIUS: Her: ATg U FHfid: |

This is the only information about Amarasiniha that we get from Amarakosa.
He didn't mention any information about him anywhere in Amarakosa.

Amarasiniha was considered as a well-known poet. The following Sloka
reveals his poetic proficiency.

mﬁﬂ?g-qﬁ BIRECENEIBEEE]
TRTT R Reerel) o epredeiE |
IR S R RUTcR e



Ho ISR DIRTRRIEY fowrrd it
It describes the usefulness and derivations of a word. The word 'kavi' in the

fourth pada reveals his fame as a poet. The construction of the first $loka of
Amarakosa shows his excellency in poetry?.

Mallinatha calls Amarasiniha 'kavi' in the last verse of his commentary on
Amarakosa. He also says that the immortality of namalinganusasana is
assured as this faultless work will last as long as the moon and the stars
shine in the sky :-

HIRITERT HIeRET G|
TSR TS ST 113

Amarasimha was a good grammarian. He is counted as one of the eight
grammarians. It was stated in the Kavikanthabharana.

TRYT: PIPRANYCA ATHCRI: |
TR W) & emfeqar: 114

There is a popular humorous saying that Amarasimiha robbed all the
authoritative interpretations of Patanjali's Mahabhasya.

SFRRIEN & UTdRre G AR 1°
This shows the thorough mastery of Amarasiniha in grammar.

Amarasimha was the son of sabarasvami and his mother was a Sudra lady.

FIRESIRE: CEN IR AN SEEp |
T HJaRed faghAa: SRS
JeaTt RasdEIfict! LT eig: gl
LEITTR: §ST EREATASTRRATCHT: 116

ICited by T.C. Parameshvaran Moosat, 1959, p. 16
2= SI|"|C234Iﬁ‘l"hll‘QUICI‘i'HI"iHI‘JUlli |

Tegamery €RT: B AR T (1.1.1 ak.)
3Cited by A.A Ramanathan, 1971, p. XV
4Cited by N. P. Unni, 2008, p. IV
5Cited by N. P. Unni, 2008, p. V
6 Indian Catalogue, Vol-6 p. 209, cited Kailash Candra Tripathi, 1984
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Some scholars conclude that Amarasiniha was a Buddhist.  Following
arguments help in arriving at this decision:

1. In the mangalasloka

I ST RETRATTEO: |
TegdmerRn €iRT: 1 BR IEaR 7 (1.1.1 ak.)

the word jnanadayasindhuh is very much suitable for Buddha.

2. He started the synonyms of devata with the synonyms of Buddha. In
nanarthavarga also Buddha is mentioned.

If these arguments are accepted, then the following is a counter argument
for the above.

But the word jnanadayasindhuh can keep as a simile of any God like Visnu
or Siva or Rama or Krsna. If he was a Buddhist then he would have
mentioned about Bauddhasanghas.

Some scholars opined that he was a follower of Jaina as Amarasimha
mentioned dharmarajou jinayamau as the synonym of Jaina.

Nothing apart from his works is known with certainty about the religion
of Amarasimiha .  He neither mentioned about Buddhasangha's nor
jainasangha's. 1t clears that he did not belong to any of these two. The
major part of his work discusses varnatmakavyavastha and yajnasanistha
and so on. It is very clear from the Amarakosa that he had deep knowledge
of sruti, Smrti, Purana, Itihasa, Darsana and so on.

Some sources indicate that Amarasiniha was one of the “gem” in
“Navaratnas” (nine gems) at the court of the king Vikramaditya of 7
century, following Kalidasa's Jyotirvidabharanam.

TR SUUBTRRIEIS JATTISHCEURDIIICTT: |
YT aRIEAIRRY JUd: AT AT I aRBHafIsha I

In the Jyotirvidabharanam the courtiers of Vikramaditya are :-

"Cited by N. P. Unni, 2008 p. IV
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g AN IR0 ORYE
RrsuReca et JeadHiRRE: |
IS e paasTRRiggaf
TR Ao AR 1S

2.3 Textual Organization

The Amarakosa consists of verses which can be easily memorized. Most of
the verses are written in Anustup meter. Even though it is a dictionary of
synonymous words, a section called nanarthavarga has homonymous word
too. The words in nanarthavarga are arranged as per the ending such as
kanta (words ending with 'ka’), khanta (words ending with 'kha’) and so on.

Like other Sanskrit texts, Amarako$a also begins with a mangalasloka.

TSR RETAATETOT: |
SegaHeEy R T BRI aEaE @i 111 ak

But he doesn't mention any God's name in his marngalasioka.  After
mangalasloka he brings up some special rules, which are metarules useful
to understand the gender information of a word. (see the chapter "Gender
information in Amarakosa").

Amarakosa is divided into three kandas. Kandas are further sub-divided
into “vargas”  The first kanda has words pertaining to gods, heaven
pancamahabhuta (five basic elements) and abstract concepts such as dik
(direction), kala (time), vak, etc. This chapter has ten “vargas”. The second
kanda deals with the words denoting real physical objects such as earth,
human beings, animals, plants etc. This chapter also has ten “vargas”. The
third kanda has words related to grammar description of polysemous words
and other miscellaneous words, and has five “vargas”.

2.3.1 Statistics

Statistics of Amarakosa is given below. Names of each varga, verse details in
each varga, word number in each varga etc. are described.

8Cited by N. P. Unni, 2008 p. IV
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Kandas

Prathamakanda, dvitiyakanda and trtiyakanda are the three kandas.

Vargas

Vargas from each kandas are named thus:

Prathamakanda

Svargavargah (heaven)
Vyomavargah (sky)

Digvargah (direction)
Kalavargah (time)

Dhivargah (cognition)
Sabdadivargah (sound)
Natyavargah (drama)
Patalabhogivargah (nether world)
Narakavargah (hell)

Varivargah (water)

Dvitiyakanda

Bhumivargah (earth)

Puravargah (towns or Cities)

Sailavargah (mountains)
Vanausadhivargah (forests and medicines)
Simhadivargah (lions and other animals)
Manusyavargah (mankind)
Brahmavargah (priest tribe)
Ksatriyavargah (military tribe)
Vai$yavargah (business tribe)
Sudravargah (mixed classes)

13



Trtiyakanda

Videsyanighnavargah (adjective)
Samkirnavargah (miscellaneous)
Nanarthavargah (polysemous)
Avyayavargah (indeclinables)
Lingadisangrahavargah (gender)

Slokas

Slokas in Amarakosa can normally be classified according to their nature,
in three classes viz. samanyasloka, niyamasloka and praksiptasloka.
Samanyaslokas are main verses, which contain synonymous words, and their
meaning. Niyamaslokas describe the meta language and praksiptaslokas
are the verses which are inserted later by others. To decide whether a
Sloka is praksipta or not, we follow the commentary by Bhanuji Diksita,
named Sudhavyakhya or Ramasrami edited by Pandit Sivadatta in 1915. If
the §loka is not there in these commentaries, it is considered as praksiptasloka.

Verse details of each kandas are given below in Table 2.1, Table 2.2 and
Table 2.3.

Total samanyaslokas in Amarakosa are 1,492.1/2
Total praksiptaslokas are 58.1/2

Total niyamaslokas are 56.1/2

Total §lokas in Amarakosa are 1,607.1/2

14



Prathamakanda

Varga Name Total Sloka No. | Niyamasloka | Praksiptasloka
Svargavargah 71 5 14
Vyomavargah 1.1/2 2
Digvargah 35 4
Kalavargah 31 1.1/2
Dhivargah 17 1
Sabdadivargah 25.1/2 2.1/2
Natyavargah 38 1.1/2
Patalabhogivargah | 11 1.1/2
Narakavargah 3.1/2 1/2
Varivargah 45 2 1/2
Table 2.1: Sloka statistics of pradhamakanda
Dvitiyakanda
Varga Name Total Sloka No. | Niyamasloka | Praksiptasloka
Bhumivargah 18 1 1
Puravargah 20 1/2
Sailavargah 8 1/2
Vanausadhivargah | 169.1/2
Simhadivargah 43 4
Manusyavargah 139.1/2
Brahmavargah 57.1/2 4.1/2
Ksatriyavargah 119.1/2
Vaidyavargah 111.1/2 1
sudravargah 46.1/2 1 1/2
Table 2.2: Sloka statistics of dvitiyakanda
2.3.2 Words in Amarakosa

Amarakosa contains total 11580 content words from the three kandas. Unique
words from all kandas are 9031. Content words are the words that are used
to show the synonymous word or to define the synonymous words. Unique
words are the total content words after removing the repetitions in the kandas

15




Trtiyakanda

Varga Name Total sloka No. | Niyamasloka | Paraksiptasloka
Visesyanighnavargah 112.1/2 2

Sankirnavargah 42.1/2 1/2
Nanarthavargah 257 1 15

Avyayavargah 23

Lingadisangrahavargah | 46 46 1/2

Table 2.3: Sloka statistics of trtwyakanda

Kanda Total words | Content words
Prathamakanda | 2,465 2,300
Dvitiyakanda 5,827 5,282
Trtiyakanda 3,288 2,271
Total 11,580 9,853

Table 2.4: Word statistics of Amarakosa

or across the kandas. Word statistics according to each kandas is given in
Table 2.4.

2.3.3 The First Kanda

Fth T TdIereieeaiie FrTeTd|
TR Reb g1 <IST & 11 1.10.44 ak.

The first kanda contains svargavargah (heaven), wyomavargah (sky),
digvargah  (direction),  kalavargah  (time),  dhwargah  (cognition),
sabdadivargah (sound), natyavargah (drama), patalabhogivargah (nether
world), narakavargah (hell), and varivargah (water).

Varga contents

o Svargavargah
Heaven, Gods, Demons, their arms, ornaments, symbols or vehicles,
and other attributes, Fire, Air, Velocity, Eternity, etc.

e« Vyomavargah
Sky

16



o Digvargah
Directions, Deities of the directions, elephants at the points, their
female elephants, Cloud, thunder, lightning, rainbow, Rain, hail, rainy
day, cloudy day, Moon, types of light, frost, Stars, Planets, sunset,
dawn, sunlight, etc.

o Kalavargah
Time, day, night, variations of the moon, eclipse, second, hour, months,
year, Weather, seasons, Happy, Sorrow, Soul, Mind, etc.

e Dhivargah
Individuality, consciousness, knowledge, sense, organs, tastes,
fragrance, colours, etc.

« Sabdadivargah
Sarasvati, voice, word, Vedas, Vedangas, stories, legends, sound, types
of sounds, speech, musical sounds, song, ornament's sound, etc.

« Natyavargah
Seven musical tones, Musical Instruments, dance, theatrical characters,
sentiments, desire, affection, kindness, Festival etc.

« Patalabhogivargah
Infernal region, hole, darkness, Snakes, kinds of serpent, parts of snake,
etc.

o Narakavargah
Hell, various hells, departed souls, pain, etc.

» Varivargah
Water, Ocean, wave, whirlpool, shore, channel, island, boat, voyage,
pilot, deep, fish, fisherman, net, fish basket, hook, etc., types of fishes,
Aquatic animals, crab, turtle, etc. Well, pond, types of ponds, River,
Names of rivers, water plants, lotus, water lilly, etc. Parts of these
plants etc.

2.3.4 The Second Kanda

of: gedigRemTgHISTer gy |
TIIEANIC AT aIg eI (2.1.1 ak)

17



It is divided into ten Vargas or parts. They are bhumivargah (earth),
puravargah (towns or cities), $ailavargah (mountains), vanausadhivargah
(forests and medicines), sinihadivargah (lions and other animals),
manusyavargah (mankind), brahmavargah (priest tribe), ksatriyavargah
(military tribe), vaisyavargah (business tribe) and Sudravargah (mixed class).

Varga contents

o Bhumivargah
Earth, land, soil, clay, world, India, regions, types of lands, country,
village, kingdom, hill, road,

o Puravargah
City, suburb, Market, fort, wall, house, kinds of houses, parts of house,
house holdings, building land, etc.

o Sailavargah
Mountains, kinds of mountains, parts of mountains, caves, etc.

e Vanausadhivargah
Forest, garden, tree, parts of tree, flowers, fruits, leaf, shrub, creeper,
names of trees, names of shrubs, names of creepers, names of grass, etc.

o Simhadivargah
Animals, lion, tiger, wolf, deer, kinds of deers, etc. Insects, bee, cricket,
birds, hawk, skylark, crow, parrot, etc. parts of birds, wing, beak, etc.

o Manusyavargah
Man, woman, descriptions of woman, blood-relations like son,
daughter, husband, wife etc., manhood, different stages of manhood,
parts of our body, diseases such as cough, scab, etc., dress, ornaments,
cloths, types of cloths, cosmetics, fragrant plants, sandal etc., hair
decoration styles, daily usable things etc.

« Brahmavargah
Tribes, religious states, sacerdotal, scholars, characters and descriptions
of priests, their occupations and observances, types of fires, sacrifice, its
requisites, alms, worship, austerity, study, hypocrisy, marriage, human,
pursuits and objects etc.
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o Ksatriyavargah
Military tribe, kings, ministers, officers, servants, enemies, allies,
requisites of government, means of defence, and of success, revenue,
foresight, insignia of royalty, army, elephants, parts and kind of
elephants, horses, types of horses, vehicles, chariots, litters, warriors,
arms and weapons, bow, arrow, javelin etc. war, slaughter, funeral,
prison, life, etc.

» Vaisyavargah
Third tribe, professions, husbandman, field, implements of husbandry,
corn, pulse, oil-seeds, granary, kitchen, vessels, prepared food, dairy,
cattle, traffic, weights and measures, commodities, etc.

« Sadravargah
Fourth tribe, mixed classes, artisans, jugglers, dancers, musician,
hunters, servants, barbarians, dogs, hogs, theft, nets, fops, loom,
plot for burden, wrought leather, tools, art, images, wages, spirituous
gaming, etc.

2.3.5 The Third Kanda

ﬁrsrwﬁmwgﬁmﬁm@
forgTiereRdTf: AMMT R 11 (3.1.1 ak.)

Visesyanighnavargah — (adjective), sankirnavargah — (miscellaneous),
nanarthavargah (polysemous), avyayavargah (indeclinables),
lingadisangrahavargah (gender).  The third kanda contains adjectives,

verbs, words related to prayer and business etc..

Varga contents

» ViSesyanighnavargah
Epithets of persons, Qualities of things, etc.

o Sankirnavargah
Miscellaneous

« Nanarthavargah
Homonymous and polysemous words
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o Avyayavargah
Indeclinables

« Lingadisangrahavargah
Genders, Masculine, Feminine, Neuter, Masculine and Feminine,
Masculine and Neuter, Feminine and Neuter, Three genders, variations
of gender.

2.4 Commentaries

Amarasimha 's lexicon is the oldest work of the kind now extant. It is of
great interest to note that, it has been universally accepted as an authority
by the Brahmans and the Jainas alike. The fact that it has been commented
upon by Buddhists like Subhuticandra, by Jainas like Asadharapandita and
Naciraja, and by Brahmans like Ksirasvamin, Mallinatha and Appayyadiksita
testified to its usefulness to every class of Sanskrit students.

The commentaries on Amarakosa are available in almost all Indian languages.
Translations of the Amarakosa into Chinese, Tibetan, Italian, French,
Mongolia, Burmese etc. have been recently discovered. It is difficult to
provide the exact number of commentaries on Amarakosa, as many of them
are not available. In the world of Sanskrit literature a separate section is
dedicated to the study of Amarako$a such as commentaries in Sanskrit and
other languages, translations in other languages, other kosas on the basis of
Amarakosa, etc. M.M Patkar in his book “History of Sanskrit Lexicography”
mentions nearly 60 commentaries’ on Amarakosa and also he tells that "Dr.
Aufrecht records not less than forty commentaries on it in his “Catalogus
Catalogorum”1?.

2.4.1 Amarakosa Translations in Foreign Languages

Chinese translation of Amarakosa is written by Gunarata in 6" Century
A.D. The Italian translation of Amarakosa is published in 1798. French
translation by ALA Loiseleur-Deslongchamps is published at Paris in
1839-1845. Tibetan translation of Amarakosa was done by Kirticandra and

9M.M Patkar, 1981, p.172-174
IOM.M Patkar, 1981, p.19

20



Grags-pargyal-mthsan of Yar-luns at Yam-bu, the ancient capital of Nepalll,
and it is published in 1912.'2

Burmese Amarakosa was written (calligraphed) in 1938 by Gunalankara at
the Shwegu Hall. Its photo-mechanical reprint is done by Lokesh Chandra,
son of the most famous lexicographer Raghu Vira. He mentioned in the
introduction of his book that his father has collected Amarakosa in different
languages of Asia. From them he reproduced the Tibetan rendering of Si-Tu
the well-known grammarian of the seventeenth century!?.

2.4.2 Sanskrit Commentaries on Amarakosa

Several well-versed Sanskrit commentaries emerged on Amarakosa. Some of
these commentaries are commented from some special point of view. E.g.
Vyakhyasudha is commented on grammatical point of view. Tikasarvasvam
gives more elaborated grammatical details than Vyakhyasudha. Details of
some famous commentaries on Amarakosa are given below.

Ramasrami or Vyakhyasudha

Vyakhyasudha or Ramasrami is a commentary of Amarakos$a written by
Bhanuji Diksita, son of the celebrated grammarian Bhattoji Diksita. 1t is
also known as Bhanugibhattiyam in the name of the author. It is a well
known and most celebrated commentary of Amarakosa. The mangalasioka
of Sudhavyakhya itself says that Bhattoji Diksita is his teacher and he is going
to write this commentary on the basis of the opinions of Panini, Katyayana
and Patanjali the Munitraya of Sanskrit grammar. The $§loka is -

Erazhaajﬂﬁ g{‘v(ﬁ?’) T fara|
31(31) "R el e giERmd g1 (1 v.s)
The colophon of Sudha says that Bhanugji Diksita had written this book with

the desire of Kirtisimihadeva, ruler of mahidhara and the prince of Vaghela
family:.

1 Claus Vogel, 1979, p.312
12A A Ramanathan, 1971, Introduction, p.xvi
IBLokesh Chandra, 1984
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It is also clear that Bhanuji Diksita was the son of Bhattoji Diksita the
well-known grammarian. Sudha itself shows his grammatical scholarship
as he includes the root of the words, its gana, padi like atmanepadi or
parasmaipadi etc. And it's it vyavastha like set, anit or vet and the suffix,
it's Paniniya sutra, sutra number according to Astadhyayi, the vigrahavakya
of the word, etc.. He also makes lexicological references like Medinikosa,
TrikandaSesa, visvakosa etc. Some times Bhanuji Diksita includes the local
name of the word also eg. 'juhi' iti khyatayah, 'dopahariya’ iti khyatasya
etc. We can feel that Bhanuji Diksita's deep grammatical knowledge and
the familiarity with other kosa's which were available at that time through
the study of Sudhavyakhya.

For our work, we relied on this work a lot and in case of conflict we resorted
to this commentary.

Amarakosodghatana

It is a commentary on Amarakosa written by Ksirasvamin. Namaparayana
or amarakosSodghattana are the other names of this commentary. It is a very
old commentary which is available now.

Tikasarvasvam

It is also a well-known commentary on Amarako$a, written by Vandyaghatiya
Sarvananda, a Bengali scholar. Following is the beginning $loka of this
commentary.

3721 BRI SIS FRICTRDIY |

sicTafar aeradiaTiegs: |
It states that, at the time of Sarvananda, ten commentaries existed and
studied by the commentators. As the commentator was not satisfied with

any of these ten, he was forced to write a new commentary. The ending
verses of the commentary :-
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With these verses he states the effort he had taken to write this commentary.
The three grammarians referred by him are Panini, Katyayana and Patanjali.
He refers poets like Kalidasa, Bhasa, Bana, Magha, Bhavabhuti, Murari,
Visakhadatta, Vyasa, Valmiki etc. We can feel his knowledge in grammar
and literature and critical thoughts of the writer through the study of this
commentary.

Amarapadaparijata

Amarapadaparijata the commentary of Amarakosa written by Mallinatha, is
the commentator of pancamahakavya's. He belongs to the Andhra country,
as testified by the usages of Telugu equivalents in his commentary. His Father
was Nrsimihasurin, and he is from the family of Bollatinmi.

Mallinatha gives Telugu equivalent to almost all words in his commentary.
He uses lots of citations also. Some authors mentioned that some of the
citations are not traceable in the Catalogues Catalogorum also. He referred
nearly 200 books in his work. The highest citation in the first two kandas
are from VaijayantikosSa of Yadavaprakasa. He gives nearly 213 citations
from this book. Mallinatha's knowledge of grammar is very deep, and also
it enables him to point out some points which were missed by many other
commentators. The commentary Amarapadaparijata of Mallinatha is very
rich in case of word knowledge.

Amarapadavivrti

Amarapadavivrti is the commentary written by Lingayyasurin. He is also
known as Liriga or Lingabhatta and his work is known as Lingabhattiyam.
Like Mallinatha he also belonged to Andhra Pradesh. According to the
colophons of Amarapadavivrti his father's name is Kamaya Bhatta.

14A. A. Ramanathan, 1971, p. xlvi
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Lingayyasurin speaks respectfully about Ksirasvamin in the introductory
verses of his commentary. He carefully memorized Amarakosodghadanam
before writing his commentary. The verse is -

yeaTayHITer: fRETTRRY: |

T, I, T AT GEge |

Lingayyasurin explains the derivations and meanings of amara-words. He
also gives the Telugu equivalent words in his commentary. His commentary
was well received all along, especially in the southern region of India.

Amarapadaviveka

Amarapadaviveka is written by Mahesvara. It is also well-known in the name
of the commentator Mahesvara as Mahesvaratika. He was the native of
Maharashtra as is obvious from his use of Marathi words to explain the
Amara words. He didn't mention any information about him anywhere in
his book. Amarapadaviveka is a good and famous commentary on Amarakosa.

Padacandrika

Padacandrika is authored by Rayamukuta whose surname is Brhaspatih.
He belongs to Bangala. He mentioned around 16 earlier commentators
in his work that were available at his time and he repeatedly referred
to some of these commentaries. According to H.T Colebrooke!® those
commentators are - Ksirasvamin, Subhuti, Hatta Candra, Kalitiga, Konkata,
Sarvadhara, Govardhana, Dravida, Bhojaraja, Rajadeva. (Tikasarvasva,
Vyakhyamrta, Madhavi, Madhumadhavi, Abhinanda, Sarvananda - These are
commentaries). Padacandrika is one of the full commentary on Amarakosa.

These are some other well-known commentaries on Amarakosa.

Budhamanorama by Vedantimahadeva, Amarapiyusa by Ramakrsnadiksita,
Amaracandrika by  Paramanandamaidhila, Amarapadamukura by
Rangacarya, Amarako$akaumudi by Narayana Sarman, Amarapaicika
by Narayana, Kamadhenu by Subhuticandra, Kriyakalpa by Asadhara,

15Kosha or Dictionary of the sungskrita language by Umura singha with an English
interpretations and annotations, Preface, vii.

24



Gurubalaprabodhika by  Vemikatesvarayajvan,  Trikandacintamani by
Raghunadhacakravartin, — Trikandaviveka by  Ramanadhavidyavacaspati,
Padamanijart by Ramesvara Sarman, Padarthakeumudi by Narayana
Cakravarttin, Bhavini by Bhavanadasa, Mugdabodhiny by Bhattasena,
Linigabhattiya by Lingabhatta, Subodhini by Jatanu Diksita

2.4.3 Other Indian Language Commentaries

Almost in all Indian languages, the commentaries on Amarakosa are
available. These are of different types, some are the translations of some
famous Sanskrit commentaries, some are Indian language commentaries
based on other Sanskrit commentaries.

Malayalam commentaries
Parames$variyam

Paramesvaran mussat, the writer of the Malayalam commentary of
Amarakosa named Paramesvariyam, has written three more Malayalam
commentaries for Amarakosa. He is a good critique of Amarakosa. He
followed Bhanujidiksita in his commentaries, but some times he also
criticized Bhanujidiksita.

Paramesvariyam is the most popular and famous commentary of Amarakosa
in Malayalam. It has rich grammatical properties. For each word he
provides these properties, it's endings, gender, case, number, explanation
in Malayalam, another readings (pathantara) and also quotes other lexicons
and books as reference.

Triveni

Paramesvaran mussat's another commentary for Amarakosa known as
Trivent is also a famous Malayalam commentary. Like Paramesvariyam this
is not a deep commentary. In this he explains only the word's meaning in
Malayalam and some times in English also. This commentary is very useful
for a person who is in search of some general information on Amarakosa.
Samksiptaparamesvary and Padarthadipikavyakhya are the other Amarakosa
commentaries of Paramesvaran mussat
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Balapriya is also a famous commentary on Amarakosa in Malayalam written
by Kaikkulangara rama varier. He himself was a teacher, so he created this
work for the easy understanding of students.
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Chapter 3

Lexicon

The history of lexicon begins from the vedic period itself. The very first
lexicon is Yaska's Nighantu, and it is the only lexicon which is available now
for vedic words. According to the derivation of the word Nighantu, given by
Yaska in his Nirukta - the Nighantu comprises of a list of vedic words!.

Sayanacarya in his Rgvedabhasyopakrama, define Nighantu as, "a book where
the same meaning -synonymous- words are considered as a group". He refers
to ten Nighantus®. Now a days the term Nighantu is being used in the sense
of "dictionary" in many modern Indian languages. Kosa or Kosa are the
words used for lexicons in the Sanskrit literature.

3.1 The Lexicon

Lexicon is a vocabulary of a language, including its words and expressions.
Lexeme is the fundamental unit of the lexicon of a language. Lexeme is a
word or stem that is a meaningful unit in a language and coincides with the
abstract unit underlying a given set of inflected forms. It is an abstract unit

LFHTRT: T o 99 TR Feved: gfy e | (Fohe 9.9)

29 JEvges BvE focd T dem, oRmel: UHelaIftAi wAtaweemi wgl o
TuRead  dF  FEvedes: uRTE:l”  dIgesaRRiEdwgRisdguiiy  curfened gy
IERT, @AY TEaaecRig UCHGTEhIUSRY  JEUgdha, dRF- BIUS FAISEIRT: Y
wel  gRERAGRameReafmfr  qmEif,  f&diy  aqsOaeamaReafavani, g
demRsEradssenesfsn (D 0000 00 000000000 DO0000
Uogagooon, gooo, ooo.d, 0.00o0)
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of morphological analysis in linguistics. A lexical database is an organized
description of the lexemes of a language.

Lexicon is "the collection of words". Dictionary, Thesaurus and Encyclopedia
are different types of lexicons.

« Dictionary - collection of words and its meanings, some times examples,
which are arranged in alphabetical order.

o Thesaurus - collection of words and its synonyms, which are arranged
following some structure, such as ontological classification.

« Encyclopedia - collection of words which are arranged in alphabetical
order. Each entry in an encyclopedia consists of an essay describing
various aspects of the entry.

Kosa literature in Indian tradition is very rich and at the same time it has
lot of variety also. Kosas are typically organised following an ontological
structure. Since the ko$as were memorised orally, in order to facilitate the
memorisation with ease, most of these follow metrical compositions.

3.2 Sanskrit Lexicons (Kos$as)

In the book "Indian Lexicography", Claus Vogel explains the characteristics
of Indian lexica as - "Indian dictionaries may be synonymic or homonymic.
The synonymic dictionaries are systematic catalogues of words with one and
the same meaning (ekartha, samanartha); A neat and proper discrimination
of both categories is not always practicable since many synonymic lexica
include a homonymic section or chapter as well."3

Some of the synonymous koSas are Namamala, Sabdaratnakara,
Sabdacandrika  etc.. Homonymous are  Anekarthasamuccayah,
Anekarthadvanimancary,  Visvaprakasa etc.. Dhanvantarinighantu,
Sabdacandrika, Rajanighantu come from the domain of medicine.
Parasiprakasa of Vedangaraya covers the domain of Indian astronomy
and astrology. The Rajavyavaharakosa of Raghunatha presents technical

3 A History of Indian Literature; Vol. 5, Claus Vogel, P.305
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terms used in administration.

Lexicons which have combination of both synonymous and polysemous words
are Amarakosa, VaijayantikoSa, Abhidanacintamani etc.. Some focus on
etymology or some on grammar while some are arranged on the basis of
syllables, and so on.

3.3 Modern Sanskrit Lexicons

The method of representing the lexical units in metrical style gradually
faded in the modern times, because without the help of any commentaries to
get the proper meaning of the word became very difficult. This changed the
content of the dictionaries and also its organisation. The new representation
style brought in clarity.

H. H. Wilson's A Sanskrit-English Dictionary, Sanskrit-English Dictionary
by Theodore Goldstucker, A Sanskrit-Latin Dictionary by Bopp, Dictionary
Classique Sanscrit-Francais of Emile Burnouf etc. are the oldest bilingual
dictionaries.

Vacaspatyam compiled by Taranatha Tarkavacaspati, Sabdakalpadruma by
Raja Radhakanta Deva etc. are some monolingual Sanskrit dictionaries.

Monier Monier-Williams' Sanskrit-English dictionary and English-Sanskrit
dictionary, The Practical Sanskrit-English Dictionary compiled first by V.S
Apte etc. are the famous modern Sanskrit bilingual dictionaries.

3.4 Electronic Lexicons

The aim of an electronic lexicon is different from that of printed dictionaries.
The entries of an electronic lexicon, should contain all orthographical or
inflectional variations. Since programming languages handle simple one or
two dimensional data structures more easily, embedded entries as in printed
dictionaries should be avoided for an electronic lexicon. Information for
generating all the derivative forms is necessary, whereas gloss or definition
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may not necessarily be a top priority.

WordNets are the most popular electronic lexicons. WordNets are available
for many languages like English, Italian, German, Spanish, Portuguese,
Hebrew, Romanian, Latin etc. Indian languages like Hindi, Sanskrit,
Marathi, Telugu, Tamil, Malayalam, Konkani etc..

VerbNet, ConceptNet, PropNet, FrameNet etc. are the other famous
electronic lexical databases.

3.4.1 WordNet

WordNet is an electronic lexical database. It is a large lexical database of
English language. This work was inspired by the psycholinguistic theory of
human lexical memory. Nouns, verbs, adjectives and adverbs are organised
in sets of synonyms, each of which represents a lexical concept. These
sets of synonyms are interconnected by a certain number of relations and
organised into taxonomies. WordNet distinguishes two types of relations:
lexical relations, such as synonymy, antonymy, polysemy etc., and semantic
relations, such as hypernymy, hyponymy, holonymy, meronymy etc..

WordNet was developed at Princeton University's Cognitive Science
Laboratory. Over the years many linguists, lexicographers, students, and
software engineers have contributed to the project. These group started to
develop this lexical database in 1985.

Word forms in WordNet are represented in their familiar orthography; word
meanings are represented by synonym sets (synsets) - lists of synonymous
word forms that are interchangeable in some context. Synset is the basic
unit of WordNet. It groups English words into sets of synonyms called
synsets, and provides short, general definitions, with some examples.

E.g. Synset :: {example, illustration, instance, representative}

Definition :: an item of information that is typical of a class or group;
Examples :: "this patient provides a typical example of the syndrome";
"there is an example on page 10".
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Minimality, coverage and replaceability are the three principles that
determine a synset:

1. Minimality: Only the minimal set that uniquely identifies the concept
is used to create the synset,

« E.g., {ghar, kamaraa} (room)

ghar —which is ambiguous— is not by itself sufficient to denote the
concept of a room. The addition of kamaraa to the synset brings out
this unique sense.

2. Coverage: The synset should contain all the words denoting a concept.
The words are listed in order of (decreasing) frequency of their
occurrence in the corpus.

o {ghar, kamaraa, kaksh} (room)

3. Replaceability: The words forming the synset should be mutually
replaceable in a specific context. Two synonyms may mutually replace
each other in a context C, if the substitution of the one for the other
in C does not alter the meaning of the sentence. Consider,

Synset : {svadesh, ghar} (motherland)- {apanaa desh} (the
country where one is born)

Example : amerikaa meN do saal bitaane ke baad shyaam
svadesh/ghar lauTaa

Gloss : America in two years stay after Shyam motherland
returned.

English Translation : ‘Shyam returned to his motherland after
spending two years in America’

WordNet has information belonging to four Parts of Speech of English
Language, viz nouns, verbs, adjectives and adverbs. The other Parts of
Speeches viz prepositions, conjunctions, pronouns, etc. are not covered in

WordNet.

4Kulkarni et.al, 2009,
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Three types of words are there in WordNet. Polysemous, Homonymous
and Monosemous. Polysemous words refers to a word with multiple related
meanings with same spelling. Homonymous words have the same spelling
and the same pronunciation but have different meanings. Words with single
meaning are termed as monosemous.

WordNet records various relations between synonym sets or synsets. Two
kinds of relations are recognized: lexical and semantic. Lexical relations
hold between word forms, it is word - word relation; and semantic relations
hold between word meanings or concepts, it is meaning - meaning relation.
Semantic relations are the dominating relations in WordNet.

Semantic Relations

Semantic relation is a relation between meanings or concepts, that are
represented by synsets.

Hypernymy and hyponymy, meronymy and holonymy, troponymy and
entailment, attribute, similar-to, etc. are some semantic relations.

o Hypernymy and Hyponymy

— If synset 'A', is a kind of synset 'B' then 'A' is the hyponym of
'B' and 'B' is the hypernym of 'A’".
* E.g..— chloric acid is hyponym of acid and acid is the
hypernym of chloric acid

o Holonymy and Meronymy

— Synset 'A' is a meronym of synset 'B', if 'A' is a part of 'B,
conversely 'B' is a holonym of 'A', if 'B' has 'A' as a part.
Holonyms and Meronyms can be as three pairs:-

* Member of and Has Member

E.g.:- Island is a member of archipelago, archipelago has
member as an island.

* Substance of and Has substance

E.g..- Paper has substance cellulose, cellulose is a
substance of paper.
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* Part of and Has part
E.g..- Chapter is a part of text, text has part as chapter.

e Troponymy and Entailment

— These are verb relations. Troponymy is a particular kind of
entailment. Activities which are temporally co-extensive are
related as Troponymy.

* E.g.:- limp and walk (limping is the temporally co-extensive
work of walking. So it became the troponym of walking)
* lisp and talk

— Activities which are having, proper temporal inclusion, are related
as Entailment.

* E.g.:-- snore and sleep (the sense snore have proper temporal
inclusion in the sense sleep. So snoring is the entailment of
sleeping)

* buy and pay

o Attribute

— It links together synset 'A' with an attribute synset 'B', when 'B'
is a value of 'A’

* E.g.:- measure - is the attribute of standard and nonstandard.
(standard and non standard are “values” of measure)

e Similar-to

— It links two adjective synsets.

* E.g. (1):- Synsetl is {last}, and meaning is 'Immediately Past'
and
Synset2 is {Past}, and meaning is 'Farlier than the present
time'.

* E.g. (2):- Synsetl is {last}, and meaning is 'occurring at the
time of death’.
and
Synset2 is {dying}, and meaning is 'in or associated with the
process of passing from life or ceasing to be'
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Lexical Relations

Lexical relations are the relations between word or words in a synset.
Antonymy relation is a lexical relation, which relates between two words
from two different synsets. Rest of the words from the synset will not have
any effect of the lexical relations.

Antonymy is the famous lexical relation in WordNet. Pertainym of, etc. are
the other lexical relations.

o Antonymy

— It links together two words that are opposites of each other.

* E.g.:- beauty and ugliness

* E.g.:- come and go
o Pertainym of

— It is an adjective relation. An adjective 'A' is related to another
adjective or to a noun 'B' if 'A" pertains to 'B'.
* E.g.(1):- bicentennial(adj) pertains to centennial(adj) pertains
to century(n)

* E.g.(2):- animatedly(adv) pertains to animated(adj)

3.4.2 IndoWordNet

Indian language WordNets are collectively called as IndoWordNet. It is also
a multilingual lexical database. 16 out of 22 official languages of India,
have started making their WordNets under the leadership of II'T Bombay.
These languages are: Hindi, Marathi, Konkani, Sanskrit, Nepali, Kashimiri,
Assamese, Tamil, Malyalam, Telugu, Kannada, Manipuri Bodo, Bangla,
Punjabi and Gujarati. These languages cover the length and breadth of
India.

3.4.3 Euro-WordNet

EuroWordNet is a multilingual lexical database for several Furopian
languages. This is the first multilingual electronic lexicon. The aim of the
EuroWordNet-project is the development of a database with WordNets for
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English, Spanish, Dutch and Italian, similar to the Princeton WordNet1.5,
which contains basic semantic relations between words in English. The
Dutch, Italian and Spanish WordNets will be linked to the WordNet1.5 using
equivalence relations. The resulting multilingual database can directly be
used in (multi-lingual) information retrieval.

3.4.4 MultiWordNet

MultiWordNet is a multilingual lexical database including information
about English and Italian words. It is an extension of WordNet 1.6, a
lexical database for English developed at the Princeton University. The
Italian synsets are created in correspondence with the Princeton WordNet
synsets, whenever possible, and semantic relations are imported from the
corresponding English synsets; i.e., we assume that if there are two synsets
in Princeton WordNet and a relation holding between them, the same relation
holds between the corresponding synsets in [talian. The Spanish, Portuguese,
Hebrew, Romanian and Latin WordNets are the member languages of the
MultiWordNet model.

3.4.5 VerbNet

VerbNet is the largest on-line verb lexicon currently available for English. It is
first released in 2005. It is a hierarchical domain-independent, broad-coverage
verb lexicon with mappings to other lexical resources such as WordNet,
FrameNet etc.. VerbNet is organized into verb classes extending Levin
(1993)5 classes through refinement and addition of subclasses to achieve
syntactic and semantic coherence among members of a class. Each verb class
in VerbNet is completely described by thematic roles, selectional restrictions
on the arguments, and frames consisting of a syntactic description and
semantic predicates with a temporal function.

3.4.6 ConceptNet

ConceptNet® is a commonsense knowledge base and natural language
processing tool-kit which supports many practical textual-reasoning tasks

SVerb index from 'English Verb Classes And Alternations: A Preliminary
Investigation", by Beth Levin, published by The University of Chicago Press, 1993.
Shttp://web.media.mit.edu/ hugo/conceptnet /
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over real-world documents including topic-gisting, analogy-making, and other
context oriented inferences. The knowledge base is a semantic network
presently consisting of over 1.6 million assertions of commonsense knowledge
encompassing the spatial, physical, social, temporal, and psychological
aspects of everyday life. ConceptNet is generated automatically from the
700,000 sentences of the Open Mind Common Sense Project - a World
Wide Web based collaboration with over 14,000 authors. Fig.3.1 shows the
ConceptNet representation of - "An excerpt from ConceptNet’s semantic
network of commonsense knowledge. Compound (as opposed to simple)
concepts are represented in semi-structured English by composing a verb
(e.g. ‘drink’) with a noun phrase (‘coffee’) or a prepositional phrase (‘in
morning’)'”.

Figure 3.1: Knowledge representation in ConceptNet

"Liu,H, 2004
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Chapter 4

Gender Information in
Amarakosa

Amarakosa is primarily named as Namalinganusasana. The meaning
of the name is "a work that deals with instructions related to the
gender of nouns'. This book in agreeing with the true meaning of the
name, Namalinganusasana, gives the gender instruction of nouns. In the
introduction part of the book, Amarasiniha gives the general guidelines.
Through these verses, the normal rules for deciding the gender of a noun
is explained. Through out Amarakosa some gender indications are given
wherever the explanations are needed. These verses and the gender indicating
words within Amarakosa from a meta-language. In what follows we describe
this meta-language.

4.1 Linganirdharana in Amarakosa

Amarasinmha lists nominative singular (pradhamaikavacana) words through
the verses of Amarakosa . For some exceptional cases like qaf STRImeT
g'“ﬂf’:[ SRT: (2.6.6 a.k.) he uses the special form like darah and indicates
it's specialty like pumbhumni also, because the stem dara will always use
in masculine-plural. For illustrating the gender, Amarasiniha uses specific
words such as pum, stri, astri, napum, etc. which fit extremely well in the
verse. He describes the rules as :-

TTIeReY e ATegafed FAfd
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ST S afRaRIY: FEREIl (1.1.3 ak.)

TEREH 7 Gl DS 7 TX: |
HalsT FEfeTgMmghMT G (1.1.4 ak.)
Prfergmat Aiftafiy ver e g saRf

friygforg ersTei camarenfe T ydureil (1.1.5 ak.)

In these slokas he describes various techniques he employed to code the
gender information like rupabedhah, sahacaryam, wvisesavidhih etc. We
discuss each of these with examples.

4.1.1 Rupabedhena

From the word form

DIAIGDHT TaT T F75b: | (1.1.28 a.k.)

Here kaumodaki and gada are in feminine gender and khadgah and nandakah
are in masculine gender. He didn't mention any information about the
gender of these words, but it should be inferred using our world knowledge.

Qualifier-Qualificand relation

TR B3¢ (2.6.90 ak.)

It is very difficult to decide the gender of the word hanuh. Because words
ending in 'm' have the same form in masculine and feminine gender in
nominative singular case. Here the adjective tatparah qualifies hanuh which
is in masculine gender. There is a rule that qualifier and qualificand should
be in same case, number and gender.

forsg=iq aferg fAvle o= 9 a1
a1 Agffor Ay fyewumesa | !

From this rule we can conclude that the word hanuh is in masculine gender.

! Cited by Taranatha Tarka Vacaspati, Vol.6, p.4913
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Pronoun

P Pz TR HATST Hga: YA (2.9.33 ak.)

The words puman and kutupah are masculine. So one may get confused with
the gender of the words kutuh and krtteh. But the pronoun sa clarifies it and
removes the confusion and the gender of these two words is fixed as feminine.

4.1.2 Sahacaryat

In case of HI: dY: (1.3.33 a.k.), bhanuh can be both masculine as well as
feminine. The proximity of karah indicates the gender of bhanuh should be
masculine.

4.1.3 Visesavidhih

Sometimes Amarasimiha himself uses some special words to indicate the
gender wherever it is not clear from any of the above means. This is the
"visesavidhih' in Amarako$a . E.g. 9 ?—“ﬂﬁ&[ YA (1.7.6 a.k.) etc. Here
the word bheri is feminine and dundubhih is masculine.

4.1.4 Bhedakhyanaya na dvandvo

Amarasimha frequently uses coordinative compounds in his $lokas. But while
making compounds he follows some rules. Panini allows in his grammar that
different gendered words can be a part of coordinative (dvandva) compound.
But in Amarakosa the words which have gender number combinations
(feminine plural, feminine dual etc.), or more than one gendered words are
not included in coordinative compound. For example :-

femeRY STRIgeRaNFedfdsRT: | (1.1.11 a.k.)

Here apsaras have a special gender viz. feminine plural, than other words in
this coordinative compound. Considering only this line it is difficult to decide
the gender of the word apsaras. Here he treated IR ERENTTIABRT: as a
co-coordinative compound, but in the following line it is mentioned that the
gender of the word apsaras is feminine plural.
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Reri TgsawReT: Fadear Sdefign: (1.1.52 ak.)

Here the confusion for desiding gender is solved, using visesavidhih.

4.1.5 EkaSesah na

In case of the words which are in different gender he avoids ekasesah. E.g.
I G SN AT: | (3.3.232 a.k.)

Here, the first nabhah is the synonym of sky and it is in neuter gender. The
second nabhah is the synonym of $ravana and it is in masculine gender. The
verse could be composed as G s T, Then the paraphrase would be
T: T T9: T A9 and the gender will be neuter only as per the Paninian rule
Aty Wﬁlﬁf:? If he uses ekasesah principle, the information may be
lost. To get nabhah in both masculine and neuter Amarasiniha does not use
ekasesah.

4.1.6 Samkarah na

If synonyms are in different genders Amarasiniha arranges words in a specific
order. For example :-

g T S g0 (1.6.11 ak)

In this verse stavah is in masculine gender, stotram is in neuter gender and
stutih and nutih are in feminine gender. Had he composed as ﬂgld SSIERSSEI
ﬂ"f%f then it will become very much confusing as regards gender identification.
Amarasimha didn't follow any rule that a particular gender word should occur
first. E.g. :- consider

SISO STfocafRiogd: | 1.4.30 ak.

Here janurjananajanmani is in neuter gender, janirutpattih is in feminine
gender udbhavah is in masculine gender.

If a word has three genders the word trisu is used. E.g. :-

ac Ayl (1.10.7 a.k.)

23ereanRY 2/4/26
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tatah is in masculine, taf: is in feminine, tatam is in neuter genders. The
word dvayoh indicates the word has masculine and feminine genders. E.g. :-

arf¥afga: | (1.1.47 ak.)

It means the word asvinih is in both masculine and feminine genders. If the
indicator word has negation then it indicates the other two genders. E.g. :-

SIS (2.2.6 a.k.)

the word udaja is astriyam i.e masculine as well as neuter, and not feminine

4.1.7 Gender Indicators in Amarakosa

stry and striyam for feminine gender

pum and pumst for masculine gender

napum and klitbam for neuter gender

astri, na stri and punnapum for both masculine and neuter
genders

strinapum for both feminine and neuter genders

stripum, dvayoh, dve and dwvau for both feminine and
masculine genders

trisu for all the three genders

and avyaya for indeclinable

na is also used by Amarasiniha to indicate masculine gender E.g.

- M eafer: 1.1.71 a k.

bhumni and bahusu are used for indicating bahuvacana. E.g. :-

Tt ST Yt SRT: QIR Pefraqtl (2.6.6 ak.)

and

Reri TgsawiRe: Fadear Sdefigman: | (1.1.52 a.k.)

These are the gender indicators used by Amarasiniha.

4.1.8 Tu anta, atha adi

In §lokas the words tu and atha are to be connected with the consecutive
word for getting the meaning. "tu anta” indicates the token will take place
after tu, and the preceding word will be the meaning of the token, like :-
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nagaritvamaravati. Here Amaravaty is the token and nagari is the meaning.
In the case of atha adi, before atha the token will take place and the
succeeding word will be the meaning of the token. E.g. javo'tha Sighram.
Here java is the token and sighram is the meaning.

The anvaya or relations between tu or atha and other words are of four types
depending on the category of the other word — 1) noun 2) gender 3) pronoun
4) indeclinable.

Noun word

it AR R | (1.1.45 ak.)

The word tu which is connects with the word amaravati here and not with
the word nagari.

Srarsy ofter @RaH| (2.8.73 a.k.)

Here the word atha connects with the word tvaritam and not with the word
sighram.

Gender word
gRica=afdl: (1.3.12 ak.)

Here tvanta pumsi (pumsi the word that ends with tu) connects with
antardhih.

IRt Tl Y S 1 (1.4.26 ak.)

Here athadi trisu (the word trisu which starts with atha) connects with
dravye. Pumsi and trisu these two gender informations will go to the words
antardhih and dravye.

Pronoun word

aw g ORIml (1.1.44 ak.)

Here tasya the pronoun will connect with the word priya.
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Indeclinable word
a1 g gl

Here va the indeclinable will connect with the gender informating word
PUMSI.

The atha indicates atho which is the synonym of atha also. E.g. :-
qieTeEET 9: 1 (1.10.19 a.k.)

4.2 Lingadisangrahavarga

The last chapter of Amarakosa named as lingadisarigrahavarga. Amarasimha
again explains the rules regarding gender in detail. These rules may
be divided into eight parts. Those are strilingaprakaranam (rules
for feminine gendered words), pullingaprakaranam (rules for masculine
gendered words), napumsakalingaprakaranam (rules for neuter gendered
words), pumnapumsakalinigaprakaranam (rules for masculine-neuter gendered
words), stripullingaprakaranam (rules for feminine-masculine gendered
words), strinapumsakalingaprakaranam (rules for feminine-neuter gendered
words), trilingaprakaranam (rules for feminine-masculine-neuter gendered
words), and paravallingaprakaranam (rules for the gender of the
compound-ending-words). Some suffixes indicate only a particular gender,
so he lists those suffixes as well. Sometimes he lists the words themselves
particularly when these words can not be captured under any generalities.
Sometimes he declares that synonyms of the words are also in the same
gender only. E.g. :-

" feregferemest dumfeyeizar|
e Rarf 7 7 UERERAY: 1" (3.5.3 ak.)

The words vidyut, nisa, valli, vina, dik, bhumi, nadi, hri and their synonyms
are in feminine gender. adantaikarthadvigu are feminine E.g. pancamuls,
pancaksary etc. But not in the case of patra, yuga etc. E.g. parncapatram,
cauryugam, tribhuvanam, etc.

So we can cross check the gender information of the words which was listed
by Amarasimiha , using lingadisangrahavarga.
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Commentaries of Amarakosa are very much useful to decide the perfect
gender when there is a confusion. Vyakhyasudha or Ramasrami were given
first preference in case of conflict. The Malayalam Commentaries based
on Sudha named as paramesvar: and triveni were also useful. The other
Commentaries like Tikasarvasvam, AmarakoSodghatanam and Mahesvaratika
also referred to when in doubt. After doing the gender marking according to
the rules given by Amarasiniha, we did a cross check with Devadatta Tivari’s
" Devako$a arthat Amarakosa” and Colebrooke’s commentary on Amarakosa .

4.3 Comparison with Monier Wailliams
Dictionary

We did a comparison of the gender of words in Amarakosa with the gender of
those words as mentioned in Monier Williams Sanskrit-English Dictionary.
The comparison was done automatically by through some simple "perl
scripts.

4.3.1 Monier Williams Sanskrit - English Dictionary

It is a Sanskrit — English Dictionary developed by Sir Monier Monier
Williams (MW), first published by Oxford University Press in 1899. He was
the second occupant of the Boden Chair of Sanskrit at Oxford University.
It is an autentative modern Sanskrit dictionary. It's another advantage is,
it is available in electronic form.

We did a comparison between the gender information given by Amarasiniha
with MW's gender information. The purpose of this exercise was to see how
much deviation is there as regards the gender, over a period of centuries.

4.3.2 The Result of The Comparison

Total tokens in Amarakosa are 11,580 and among these 5886 words had the
same gender in MW. The other words, where there was a deviation fall into
three categories - partial match, extra gender or total mismatch.
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Partial Match

These are the cases where each Amarakosa as well as MW report more
than one genders for a word, but the genders in both the lexicon do not
match totally. They match only partially. E.g. :- the Pratipadika "garta”
has masculine and feminine gender in Amarakosa and masculine and neuter
gender in MW. So here masculine is a common gender and in Amarakosa
feminine is an extra gender, not found in MW and in MW neuter gender is
an extra gender not found in Amarakosa. Figure 4.1 shows the Venn diagram
of the partial match of the gender in Amarakosa and MW.

Amarakosha

Figure 4.1: Partial match of Amarakosa and MW

Only three such words were found. For all these words Amarasiniha
clearly mentions the gender and hence there is even no doubt about the
interpretation of their gender.

1. The pratipadika 'kroda" is in feminine and neuter in Amarako$a
according to the verse -

R AT DI Y=l (2.6.77 a.k.)

But it is in masculine and neuter gender in MW?3. In Amarakosa the
word na is used to denote masculine gender. Here Amarasinmha negates

SMW. p.323
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the masculine gender by na na. Negation indicates the other two
genders, so the word is in feminine and neuter genders.

2. The pratipadika "visva"is in feminine and neuter genders in Amarakosa
according to the verse -

Egamafdead (2.9.38 a.k.)

But in MW it is in masculine and feminine gender?.

3. The pratipadika "garta"is in masculine and feminine genders according
to the Sudhavyakhya of Amarakosa. Sudhakara quotes Rabhasa and
Haima, the Sanskrit lexicographers®. But in MW it is marked as
masculine and neuter genders®.

Extra Gender in Amarakosa or in MW

In some cases either Amarakosa or MW has an extra gender over and above
what the other lexicon includes. Like these more than 5000 words are there
in Amarakosa. Figure 4.2 and figure 4.3 represents Venn diagrams of the
inclusion.

This clearly indicates the diachronic change in the value of the gender.

Mismatches of Word Genders in Amarakosa and in MW

Mismatches of the genders between Amarakosa and MW are more
important than inclusion or intersection of genders. In the Sanskrit word's
gender informations, there can be variations according to lexicons
or linganusasanasutram or modern type dictionaries. Lexicons or
linganusasanasutram are representing the gender which was used in
ancient times. There can be changes in gender according to their different
type usages in modern times, because usages will change according to time.
So it is very much important to watch how it is differed.

In some cases, the verses of Amarakosa itself provides gender information
using some abbreviations, but in these types of case also MW is not matching

AMW. p.992
5 Vyakhyasudha p.87.
SMW. p.349
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MW

Figure 4.2: Amarakosa gender included in to MW

Amarakosha

=
=

Figure 4.3: MW gender included in to Amarakosa

with this some times. So according to Amarasiniha those are correct. These
types of cases are five in total Amarakosa . List is given in Appendix-B.

E.g.:- The pratipadika "sarasana”is in feminine gender according to the verse



Fefld AR T1 (2.6.109 a.k.)

Here Amarasinmiha indicating it as neuter using the word klibe. But in MW
it is marked as masculine gender”.

Linganu$asanasutra's are also helping to decide gender when it has confusing
gender. Sudha itself describes about this sutras when it is needed. So from
this also we can decide gender.

E.g.:-The pratipadika 'chadis" is in feminine gender according to the
n \ n
Linganu$asanasutra Bl 8 and Amarakosa Commentaries are also

marking it as feminine only. But in MW it's gender is recorded as neuter?.

Some times the gender of the word can be decided from verses through it's
word endings. But, some of these type of cases are also not matching with
MW. These types of cases from Amarakosa are given in Appendix-B.

E.g.:- ajagava is the pratipadika in the meaning of the 'bow of god Siva'.
Amarakosa marks it as neuter gender through the verse -
fOeTenISSITe &2 1 (1.1.35 a.k.)

But in MW it is marked as masculine gender!®.

For some cases we can decide the word gender from the compound ending.

Because there is a rule in Panini's vyakarana that "IRaferg graacgosar: 11"

It tells that the compounds in dvandva and in tatpurusa will take the gender
of the last word. So we can decide the last word's gender in the dvandva
and tatpurusa compound. Some of these type of cases are also not matching
with MW. These types of cases are five in Amarakosa .

1. The pratipadika "dhaivata"”is masculine gender marked as Amarakosa .

TRy CoHeEaTeaarn: (1.1.7 a.k.)

MW p.1209
STYRIBIAFIPR: - 21
‘MW. p.404

LMW, p.9

U arerearil 2/4/26
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The dvandva compound ending is in masculine gender here, and
the ending word is dhaivata. So we can decide that the pratipadika
"dhaivata” is in masculine gender. But in this case MW marked it as
neuter gender!?.

. The pratipadika "tejana”is in masculine gender in Amarakosa according
to the verse -

AN

JUFRERHT: (2.4.161 a.k.)

Here this is a dvandva compound ending in masculine gender,
and the ending word is tejana also. According to Panini the gender
of tejana will be masculine. But in MW it is marked as neuter gender!?,

. The pratipadika "samyuga" is in masculine gender in Amarakosa
according to the verse -

BRI RIFhICHGT: (2.8.105 ak.)

Here this is a dvandva compound ending in masculine gender, and
the ending word is samyuga also. According to Panini the gender of
samyuga will be masculine. But in MW it is marked as neuter gender!4.

. The pratipadika "rauhisa" is in neuter gender in Amarakosa according
to the verse -

TR eaTCaoT e 5 (2.4.166 a.k.)

Here this is a dvandva compound ending in neuter gender, and the
ending word is rauhisa also. According to Panini the gender of rauhisa
will be neuter. But in MW it is marked as masculine gender®.

12\[W. p.520
LNW. p.454
LMW, p.1112
LMW, p.891
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5. The pratipadika "bhustrna'is in neuter gender in Amarako$a according
to the verse -

AATGUBIRI (2.4.167 ak.)

Here this is a dvandva compound ending in neuter gender, and
the ending word is bhustrna also. According to Panini the gender of
bhistrna will be neuter. But in MW it is marked as masculine gender'®.

In some cases it is very difficult to decide the gender of compound words in
Amarakosa. E.g. -

TR RAARAGTAIT: (1.1.6 a.k.)

Deciding the gender of the word tridiva from this compound is very much
difficult. The word is in the middle of the coordinative compound. In these
types of cases we are following the information from the commentaries. For
the word tridiva, commentaries are marking it as in masculine gender. But
MW is marking as neuter and feminine gender!”. These types of cases are
listed in Appendix-B.

4.4 Polysemy Distribution in Amarakosa

Amarakosa has 4,053 synsets. Some of the words fall under more than
one synsets, and thus are ambiguous. Most of these polysemous words
belong to the nanarthavargah of the third kanda which lists the polysemous
words alphabetically according to their endings like kanta, khanta, ganta
etc. nanarthavargah has 814 polysemous words. In Amarakosa, 21% (2545)
words have more than one meaning. The polysemy distribution in the
Amarakosa is summarized in Table 4.1. There is only one word hari in
Amarakosa which has as many as 14 senses, the word antara belongs to 13
synsets, and the word go has 12 synsets. We note that almost 65% words
(7459 words) belong to a single synset and thus are not ambiguous.

LOMW. p.761
ITMW. p.458

20



No. of meanings | No. of words | Words

14 1 hari

13 1 antara

12 1 go

10 2 kria, kuta
9 2 rasa, vrsa
8 8 dhatu, dharma, vasu, arista...
7 9

6 18

5 49

4 136

3 330

2 1015

1 7459

Table 4.1: Polysemy Distribution
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Chapter 5

Knowledge Structure in
Amarakosa

The Indian tradition of transmitting knowledge orally is on the verge of
vanishing. As the oral transmission demands, Indian traditional educational
culture was organised to be formal and intensive as opposed to the
modern culture which is more informal and extensive (Wood, 1985). In
traditional circumstances, a child would receive his education largely by
oral transmission, mainly through rote-learning. The method employed
was through recitation and remembering. A child is taught the alphabet
(varnamala), he would memorise a few verses, subhasitas, and then start
reciting a dictionary of synonymous words -- the Amarakosa -- till it is
memorised. It typically would take anywhere between 6 months to a year
to memorise a list of approximately 10,000 Sanskrit words arranged as a list
of synonyms. The close inspection of the structure of the Amarakosa gives
much more insight into the way the words are organised. When a student
memorises it, though in the beginning it appears as a linear list of words, as
he starts understanding the meaning of the words, reads the commentaries
on this text and starts using these words, the linear structure unfolds into a
knowledge web with various links.

The Amarakosa printed in the form of a book just shows the linear order, and
the index at the end of the book point to various words for easy references.
But there is much more to it than just a linear order. The knowledge a
student acquires through various commentaries and also its practical use
in his own field of expertise -- be it ayurveda, vyakarana or sahitya, is
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in the form of various links. With the modern education culture that is
dominated by the use of computers as a tool, which relies more on the
secondary memories such as books, computers, and the World Wide Web,
than the human memory, it is necessary to make the implicit knowledge
in Amarakosa explicit. The computers have an advantage over the printed
books. Computers can represent multi-dimensional objects, and thus one
can navigate through the whole structure and at the same time with the
powerful search facilities can search complex queries. Here in this chapter
we present a computational model that, can 'visualise' various kinds of links
in Amarakosa, and provide a database model to store these links in order to
facilitate automatic extraction of these links as an answer to a search query.

5.1 Amarakosa

As explained in the first chapter Amarakosa consists of 1068 slokas. These
are divided into three kandas and each kanda is divided in to vargas. There
are 25 vargas in total. Amarakosa contains 11,580 content words (tokens).
Some of the tokens are repeated either within a kanda or across the kandas
leading to only 9,031 types.

Amarakosa as is well known consists of paryayapada's (synonymous
words). A set of synonymous words is termed as a synset. Each synonym
may span over one or more verses. The following verse, e.g., provides a
synonym for the word jambuka.

Rerrt faram R MRETIES®: |

ATITADPIEH ORI | (2.5.5 a.k.)

5.2 Organisation of synsets within a varga

Except the polysemous words (nanarthavargah), all other synsets in a varga
show some semantic relation to the varga it belongs to and sometimes even to
the preceding or following synsets. These semantic relations indicate various
kinds of relations. They may be classified as hierarchical or associative.
The hypernym indicating a more general term or the hyponym showing
a more specific term are the examples of hierarchical relation. Similarly
the holonym-meronym relation marking the whole-part relation is also a
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hierarchical relation. In addition various other relations are indicated by
the adjacency of the synsets. These may be termed as associative relations,
which indicate some kind of association of one synset with the other. This
association may be the association among human beings, or the association
of certain objects with certain other objects. We illustrate below some such
relations with examples.

5.2.1 Example 1: Visnuh

The verses from 1.1.18 to 1.1.29 describe various synsets representing visnu,
and objects related to/associated with wvispu. The relations, as is evident
from the following description, are kinship relations such as father, brother,
son, grandson, wife, and also associated objects such as conch, discus, sword,
vehicle, etc. (See Figure 5.1).

vispu (1.1.18 - 1.1.22)!

krsna's father (1.1.22)

krsna's elder brother (1.1.23 - 1.1.24)

kamadeva (1.1.25 - 1.1.26)
floral arrows of kamadeva (1.1.26)
physical arrows of kamadeva (1.1.26)
son of kamadeva - aniruddha (1.1.27)

wife of wvispu - laksmi (1.1.27)

Special devices/equipments of visnu (1.1.28)

(conch, discus, sword, jewel, bow, horse, mark,etc.)

krsna's charioteer, minister (1.1.28)

krsna's younger brother (1.1.28)

visnu's vehicle - garuda (1.1.29)

5.2.2 Example 2: Samayah

The verses from 1.4.1 to 1.4.9 deal with words related to time, units of
measurement, special names of special days, etc.

I The English translations of the subheadings, which are given here and in the following
examples, describing the Slokas are taken from Colebrooke's commentary on Amarakosa
(Colebrooke, 1808).
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Figure 5.1: Relations of visnu

Time (1.4.1)
Lunar day (1.4.1)
First lunar day (1.4.1)
{Day (1.4.2)
Morning (1.4.2 - 1.4.3)
Twilight (1.4.3)
Evening (1.4.3)
First four hours of a day (1.4.3)
Second four hours of a day (1.4.3)
Third four hours of a day (1.4.3)
Period of the day (1.4.3)
Night (1.4.3 - 1.4.4)
A dark night (1.4.5)
A moonlit night (1.4.5)
A night and two days (1.4.5)
First part of night (1.4.6)
Midnight (1.4.6)
Sequence of nights (1.4.6)
Space of three hours (1.4.6) }
Last day of the half month (1.4.7)
Precise moment of the full or the new moon (1.4.7)
Full moon day (1.4.7)
Full moon whole day(1.4.8)
Full Moon with a little gibbous on part of a day (1.4.8)

95



No moon day (1.4.8)
waning crescent (1.4.9)
No moon whole day (1.4.9)

In this example we also see violation of nesting. In between the synsets
related to lunar day and last day of the month, the synsets related to day
(which refers to the apparent solar motion) are intervened.

5.2.3 Example 3: Ksatriyah

Here is a group of verses from 2.8.1 to 2.8.10 belonging to the Ksatriyavargah.
The words here refer to the king, military, sministers, various category of
people engaged in the services of kings, etc.

Man of the military tribe (2.8.1)
King (2.8.1)
An emperor (2.8.2)
Universal monarch (2.8.2)
King over a country (2.8.2)
Paramount sovereign (2.8.3)
Multitude of kings (2.8.3)
Multitude of military tribe (2.8.4)
Minister (2.8.4)
Deputy minister (2.8.4)
Priest (2.8.5)
Judge (2.8.5)
King's companions (2.8.5)
Body guards of a king (2.8.6)
Warder (2.8.6)
Superintendent (2.8.6)
Village Superintendent (2.8.7)
Superintendent of many villages (2.8.7)
Superintendent of Gold (2.8.7)
Superintendent of Silver (2.8.7)
Superintendent of the womens' apartments (2.8.8)
Outside guard of the womens' apartment (2.8.8)
attendant of a king (2.8.9)
eunuch (2.8.9)
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Prince whose territories lie on the frontiers of those of the enemy
(2.8.9)
Neighboring prince (2.8.9)
Prince whose territories lie beyond those of the friend (2.8.10)
Enemy in the rear (2.8.10)

5.3 Implicit relations

These were three samples from three distinct topics involving totally different
kind of relations. All these relations are semantic in nature. A more detailed
study of such examples showed that following relations occur more frequently.

 avayavavayavi (part-whole relation)

e paraparajati (is a kind of relation)
 janyajanaka (child-parent relation)

o patipatni (husband-wife relation)
 svasvami (master-possession relation)

o ajiwika (livelihood)

5.3.1 Is a part of (avayavavayawvi)

Syn(R1f:)2 = eret, ot e, fyem, feffeed, woelt, afy, fovmas, aafast,
and
Syn () = S1eRM, fafte.

GT%i?Ff fefter are part of ﬁ%ﬂ, ?\_rFﬁ, Q'Iﬁ[, ete.. Hence YIRHET: is marked to
be is_a_part_of (9Id of) NIEE

Similarly UQIY, WHYE ( Syn (AMFIRFA:)) are also part of eI, I9T, 3,
etc.. Hence IIAURFT:, where Syn (JIETRAT:)= TR, IGHIE

2gynset of M
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also bears a part_ of relation with fA:. See the Figure 5.2.

Figure 5.2: Part-Whole Relation

aaaaaaamﬁum

Part — Whole relation

5.3.2 Is a kind of (paraparajati)

Syn(AeY) = A, |Rq, smwm, FiA, FeTm, aferd), Hawd, WAk,
arfet

and

Syn(TT) = R, T8, Sigaan, fasuuat, vriReft, sfieasg, Buerm, A,

?j'\’ﬁl":l"ﬂ, TgT, Sigd-aT,....... are a kind of 9glI, TR, SMHM, ......... , etc..
Hence T§T is marked to be is _a_kind of a6, See the Figure 5.3.

.I-:’punym -Hypernym relal:@

(is_a_kind)

Figure 5.3: Is-a-kind-of Relation

5.3.3 Child-parent relation (janyajanakabhava)

Syn (SIT:) = UTHARTAT, ST
and

Syn (375:) = %, I, 7o, 7ocad, THIRH, AR, JEHa, T,
gogd, OS], orRawy, ok, g, fRawafdr, gue, gae, Mafg, gamH, I,
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HeaTed, Tgehar, QRIVT, SeTTdH, TS, Ffar, Jewne, Hifdh, T,

The head-words SII-d: and g%: shares the janyajanakabhava (parent-child
relation). See the Figure 5.4.

TG-S Havel:
- %)

Child - Parent relation

Figure 5.4: Parent-child Relation

5.3.4 Husband-wife relation (patipatnibhava)

Syn(ated) = rrdt, sRfRT, sfaxt, Hrer, dRarRe~geT, efRieda, de,
cleho=t, ThATd, |1, YT, YATerdT, AT, i, qurehur.

and

Syn(fasuy:) = gficher, dera, HwT, TIEd, TRIGU, T, APUS, sy, fIERsry,
SR, 3T, Tostas, Mg, S, PamR, guediare, anfs, fasaaw,
SR, apumfn, agye, SroTeRl, FYRY, TR, Sus, aried, fdwd,
SR, Herfiid, e, TR, TRPID, YRIUYDY, Sfaciese-, fearR,
fgeqwy, fayg, gegey, @eufa, /IR, oW, I, 3edd, quidl, Y, B8R,

JEq.

Here the head-word [aksmi has the husband relation with the head-word
visnuh and visnuh has the wife relation with laksmi. See the Figure 5.5.

5.3.5 Master-possession relation (svasvamibhava)

Syn(fasom: Af=1:) = Iga

)
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ufey - gt Heeen:
Ry

Husband — Wife relation

Figure 5.5: Husband-Wife Relation

Syn(fasom: ARf:) = So®

Syn(ToS:) = TS, TOH, TR, ARTwID, TsRTILH, Jaul, I, fIsuRe,
e, sifeg

and

Syn(fsuy:) = gfidher, herd, oo, ATe, ARMU, ¥4, dHUS, sy, frERsra,
SR, ST, TosEas, Mfave, Ser, diameR, guesiars, i, frsqa=,
SR, THUT, agYS, groroRel, FYRY, TS, Suvs, IRied, P,
areNerst, aforedRE, dawify, gosmH, iR, sfufy, a=mifer, Sadhi—,
AR, Herfid, e, T, TRBID, JRIUYRY, sfaeiese, R,
férserﬁcr, fogy, gsTgey, aerufa, qRIR, o, o1, sreh, oIy, 9y, &R,
JeR,

Here the head-word wispuh has the master relation with the head-words
fason: \fr:, fasom: AR and ToS:, and vise versa these three have the
possession relation with the head-word wvisnuh. See the Figure 5.6

Possession — Master relation

Figure 5.6: Master-possession Relation
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5.3.6 Livelihood (ajivika)

The synset with head-word matsya is (310S9, &Y, HHY, ‘ﬂ:f, E_[%?ﬁTF[, QWT,

EQR‘ITF{UT, ERIES Hﬁﬁﬂ) which denotes objects which act as a livelihood
for the objects expressed through the concept of dhiwara, and hence the

livelihood for the objects belonging to the synset dhivara is marked as a
matsya. (see Figure 5.7).

it TeawE:

@

Livelihood relation

Figure 5.7: Livelihood Relation

For more examples, see the Appendix B.

There are a few other relations such as kinship relations, adharadheya,
vamsavamsiya etc. But the instances of such relations were found to be rare.
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Chapter 6

Ontological Representation
scheme for Amarakosa

'Ontology' the word with Greek origin means "study of being or existence
or reality". The study of existence of entities, their classification based on
similarities or differences, the hierarchy involved in it come more close to the
philosophical studies. Ontology also plays an important role in Knowledge
Representation.

Knowledge Representation is a way of specification or representation of a
concept. According to J. F. Sowa, it is a multidisciplinary subject that
applies theories and techniques from three other fields: Logic, Computation,
and Ontology.

Logic provides the formal structure and rules of inference.

Computation supports the applications that distinguish knowledge
representation from pure philosophy.

Ontology defines the kind of things that exist in the application domain?.

We can illustrate knowledge representation like this :- if we consider
knowledge representation as a house construction, then the sketch of
the house is provided by logic, construction works are undertaken by

1J.F Sowa,2000 Preface,XI,XII.
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computation, and the materials for the house are supplied by ontology.
Without the materials, using only sketch and construction works, we cannot
create a house. Like that without the knowledge of existence, the logic and
the computation cannot fulfill the knowledge representation of a concept.

6.1 Ontology

Ontology constitutes the major branch of philosophy viz. Metaphysics?.
J.F Sowa explains metaphysics like this:- "The two sources of ontological
categories are observation and reasoning. Observation provides knowledge of
the physical world, and reasoning makes sense of observation by generating
a framework of abstractions called metaphysics®." Later the term 'ontology'
has been adopted by the Artificial Intelligence research into knowledge
representation. The AI school deals with the organisation of knowledge
about the universe. In order to provide a suitable structure to the knowledge,

AT researchers need an ontology for the domain taken for application.

"The subject of ontology is the study of the categories of things that exist

or may exist in some domain"4.

"A choice of ontological categories is the first step in designing a database,
a knowledge base, or an object-oriented system. In database theory the
categories are usually called domains, in AI".

6.1.1 Definition of Ontology

WordNet lists two senses for the term "ontology". The first is given according
to the computer science point of view and the second is according to the
philosophy point of view.

1. "a rigorous and exhaustive organization of some knowledge domain
that is usually hierarchical and contains all the relevant entities and

2Metaphysics is a branch of philosophy concerned with explaining the fundamental
nature of being and the world.

3J.F Sowa,2000 Pg.No.51

4J.F.Sowa,2000 Pg.No.492
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their relations", and the hypernymy relation shows like this® :-

=> arrangement, organization, organisation, system
=> structure
=> cognition, knowledge, noesis
=> psychological feature
=> abstraction, abstract entity
=> entity

2. "the metaphysical study of the nature of being and existence', and the
hypernymy relation shows like this :-

=> metaphysics
=> philosophy
=> humanistic discipline, humanities, liberal arts, arts
=> discipline, subject, subject area, etc.
=> knowledge domain, knowledge base, etc.
=> content, cognitive content, etc.
=> cognition, knowledge, noesis
=> psychological feature
=> abstraction, abstract entity
=> entity

The term ontology is defined in various ways by different branches of
knowledge systems reflecting their own perception and usage. Here is a
sample of definitions picked up from the wiktionary.

Definition by Wiktionary® :

 (uncountable, philosophy) The branch of metaphysics that addresses
the nature or essential characteristics of being and of things that exist;
the study of being qua being.

« (countable, philosophy) The theory of a particular philosopher or school
of thought concerning the fundamental types of entity in the universe.

Shttp://wordnetweb.princeton.edu/perl/webwn
Shttp://en.wiktionary.org/wiki/ontology :: Date 13th January
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o (logic) A logical system involving theory of classes, developed by
Stanislaw Lesniewski (1886-1939).

» (computer science, information science) A structure of concepts or
entities within a domain, organized by relationships; a system model.

6.2 History of Ontology

Historically, ontologies arise out of the branch of philosophy known as
metaphysics, which deals with the nature of reality — of what exists. The
traditional goal of ontological inquiry in particular is to divide the world "at
its joints', to discover those fundamental categories, or kinds, into which
the world’s objects naturally fall.

The origin of Indian ontology can be traced back to the Indian philosophy
viz. the VaiSesika school which deals with the classification of padarthas.
Parallely the study of ontology in western knowledge systems can be traced
back to Plato and Aristotle.

During the second half of the 20th century, philosophers extensively debated
the possible methods or approaches to building ontologies, without actually
building any very elaborate ontologies themselves. By contrast, computer
scientists were building some large and robust ontologies (such as WordNet,
Cyc and SUMO) with comparatively little debate over how they were built.

If we look at the history, we see three different school viz. Western ontology,
Indian ontology and Upper level ontologies. Western and Indian ontological
schools both were flourished simultaneously, and the upper level ontologies
are nourished from the essence of both these schools.

6.2.1 Western Ontology

The concept of ontology was originated in western countries in early Greece
with Plato and Aristotle, being the most prominent ontologists.
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Plato

Plato was a disciple of the great ancient Greek philosopher Socrates.
According to Plato reality is eternal, immutable, and consists of Forms. Form
is completely separated from matter or material existents. He believed in the
existence and reality of universals.

Aristotle

Aristotle described ontology as "the science of being qua being'. The word
'qua’ means 'in the capacity of'. According to this theory, ontology is the
science of being in as much as it is being, or the study of beings in so far
as they exist. He presented ten basic categories viz. substance, quality,
quantity, relation, activity, passivity, having, situatedness, spatiality and
temporality. In 1862 Franz Brentano organized all ten categories as the
leaves of a single tree whose branches are labeled with other terms taken
from Aristotle's works. Those are :- being, accident, property, inherence,
directedness, containment, movement and intermediacy. Brentano's tree of
Aristotle's categories is given in Figure 6.17

Being

™

Substance Accident

N

Property Relation

Inherence Directedness Containment

Quality Temporal
Movement Intermediacy

Quantity Spatial
Activity Situated

Passivity Having

Figure 6.1: Brentano's tree of Aristotle's categories

"Knowledge Representation Pg.No. 56-57.
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Thomas Aquinas

Thomas Aquinas incorporated Aristotelian ontology into Christian ideas
and developed Christian philosophy and theology; issues of ontology became
the subject matters of Scholasticiasm in the Middle Ages.

Martin Heidegger, Heraclitus, Edmund Husserl, Roman Ingarden, Immanuel
Kant, Gottfried Leibniz, Parmenides, Charles Taylor, W. V. Quine, Gilbert
Ryle, Jean-Paul Sartre, Hakim Bey, Spinoza, Ludwig Wittgenstein, Michael
Dillon etc. are the other western ontologists.

6.2.2 Indian Ontology

Nyaya-Vaisesika and Sankhya are the major Indian philosophical schools that
deal with ontology as the core of their subject. Among these Nyaya-Vaisesika
and Sankhya are the realistic schools. Gautama, Kanada and Kapila were the
most prominent Indian ontologists. The other Indian schools of thoughts like
Yoga, Vedanta, Buddha, Jaina etc. though they propose different theories
about ontology, focus on subjects other than the ontology. Therefore only
the ontological theories proposed by Nyaya-Vaisesika and Sankhya schools
are taken for discussion here.

Sankhya school

Kapila's school is the oldest school of Indian philosophy, which is named as
Sankhya school®. According to Sarnkhyakarika of ISvarakrsna the ultimate
goal of the Sarkhya school is salvation (moksa) form this universe which
is filled with three types of sorrows known as adhyatmika, adidaivika and
adibauddhika. Sankhya is a strongly dualistic philosophy that postulates
everything in reality stems from purusa (self, atma or soul) and prakrti
(matter, creative agency or energy). There are many living souls (Jiwatma)
and they possess consciousness. Prakrti consists of three dispositions known
as qualities (gunas): rajas, tamas and sattva. The equilibrium of these
three gunas or qualities is known as Prakrti. At first, the three were in
equilibrium, but that equilibrium was disturbed by the arrival of purusa,
and the world as we know it began to evolve from Prakrti. Sankhya denies
the existence of God. Western dualism deals with the distinction between

SEIFIETRIfTERT: Pg. no. 40
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the mind and the body, whereas Sarnkhya distinguishes between the soul
and matter.

Sankhya Categories
The twenty five categories of Sarnkhya theory are explained by ISvarakrsna in
his Sanikhyakarika like this :-

Hfg)c\l‘-TSR-ddlsgg'N{ﬂ{-'-llq\TrUT%ﬂ TIS9T: |
TG TSI T: T || (ARIHINGT — 0)

According to Sarnkhya school the whole universe is divided into two, prakrti
and wikrti (purusa). The first part prakrti is again divided into two as
vyakta and avyakta. First perspective of vyakta is mahattattva and second
perspective is ahankara. One part of the ahankara is filled with eleven
organs and in the second part five objects (panca tanmatras) are their. From
each of these object (tanmatra) it generates related element. The detailed
classification of prakrtiis given in Figure 6.2.

Ll ™
......... Description
Evolution 2 ‘i I8
AEFR:
/ T,
U =) R : QSTA-AE
f":ri";r, e
qﬁaﬁwﬁh qsaa?ﬁmﬁ{* Lt A e

f‘:. rtaz Sy g T: mq w&’f e

= "
L

éﬂﬁwwmm Mmﬁmw:m&r:

Figure 6.2: Sankhya Classification of Universe
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Nyaya School

Gautama is the celebrated founder of the Nyaya School or the logical school.
He is also known as Aksapada or Aksacarana both meaning 'having eyes on his
feet'?. He wrote nyayasutra. Vatsyayana wrote the bhasya on nyayasutra for
the better clarification. Again Udyotakara wrote vartika on Nyayasutrabhasya
for more clarifications. In 10th century A.D Udayanacarya, the founder of
Navya-nyaya logic wrote Nyasutrabhasyavarttikatatparyatika on these three
works.

Nyaya Categories

Sixteen categories are their in Nyaya school. Those are :- pramana
(the means of right knowledge), prameya (the object of right
knowledge), samisaya (doubt), prayojana (purpose), drstanta (Example),
siddhanta(Tenet), avayava (members of syllogism), tarka (confutation),
nirnpaya (ascertainment), vada (discussion), jalpa (wrangling), vitanda (cavil),
hetvabhasa (fallacy), chala (quibble), jati (analogue), nigrahasthana (a point
of defeat).

Vaisesika school

Kanada has established the Vaisesika school. It deals with the characteristics
of entities. Vuisesika, one among the six theistic schools of philosophy, is
very scientific in presenting its concepts related to the matter or nature.
Sage Kanada has established the school of Vaisesika. The term 'Vaisesika'is
derived from the term "visesa’, the fifth category listed by Kanada. Visesa is
a kind of particularity. This being one among the theistic schools of Indian
philosophy, has reduced the total cosmic entities into seven padarthas or the
ontological categories.

Vaisesika Categories

Seven fundamental 'titles' or 'categories' are accepted in VaiSesikas, and
then these are further subdivided. Dravya (Substance), guna (Quality),
karma (Motion), samanya (Universals), visesa (Particularity), samavaya
(Co-Inherence) and abhava (Negation). Here negation or non-beingness does

9Shastri Dharmendra Nath, 1976 Pg. 97.
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not appear in Prasastapada's'® list.

There are nine classes of substances : prthvi (earth), apa (water), tejas
(fire), vayu (air), akasa (ether), kala (time), dik (direction), atman (soul)
and manas (mental organ).

There are twenty-four classes of qualities : rupa (color), rasa (taste),
gandha (smell), sparsa (touch), samikhya (number), parimana (dimension),
prthaktva (separateness), samyoga (conjunction), wvibhaga (disjunction),
paratva (proximity), aparatva (prosteriority), gurutva (gravity), dravatva
(liquidity), sneha (viscidity), Sabda (sound), buddhi (intelligence), sukha
(pleasure), duhkha (pain), icca (desire), dvesa (aversion), prayatna (effort),
dharma (merit), adharma (demerit) and saniskara (disposition)

Motion (karman) is divided into five : wutksepana (moving upward),
apaksepana (moving downward), akuncana (bending), prasarana (stretching)
and ganama (simple locomotion).

samanya (Universal) is a property which found common to various instances
of an object, Eg. 'potness' (ghatatva) in common in all instances of ghata,
'cowness' (gotva) in all instances of go etc.

The ultimate factors of individual identity are visesas (Particular). Wilhelm
Halbfass explains about the residings of visesa like this :- "They reside
exclusively in the eternal, non-composite substances, that is in the individual
atoms, souls, and mental organs, and in the unitary substances ether, space,
and time. They account for the irreducible identity and distinctness of each
of these entities."!!

samavaya (Inherence) is the relation between cause and the effect or
substances, which are inseparable (ayutasiddhas).

These are the main divisions of fundamental categories. The detailed
classification is given in the Figure 6.4.

10The most important commentator of standard or old vaiéesika system of Kanada and
the author of Padarthadharmasamgraha.
10n Being and What There Is, Pg. 72.
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6.2.3 Upper Level Ontologies

Upper-level ontologies capture mostly concepts that are basic for the human
understanding of the world. They are "grounded" in the common sense that
makes it difficult to formalize a strict definition for them. They represent
prototypical knowledge using mainly taxonomic relations.

WordNet

WordNet qualifies as an upper ontology by including the most general
concepts as well as more specialized concepts, related to each other not only
by the subsumption relations, but by other semantic relations as well, such
as part-of and cause. It has been widely used in Natural language processing
research.

SUMO

The Suggested Upper Merged Ontology ("SUMO") is another comprehensive
ontology project. It includes an upper ontology, created by the IEEE working
group P1600.1 (predominantly by Adam Pease and Ian Niles). It is extended
with many domain ontologies and a complete set of links to WordNet. It
is freely available. The first four levels of SUMO ontological classification is
given in the figure 6.3.

Entity
Process Quantity Graph element
Number :
Attribute Graph Arc
Physical . B
. i Set or class P iti Node
object feplection Dual object Shape quanaty ropastion
d process change X
R Pseudo
egion Internal Relation Directed
Intentional Internal Relational Field of Multi
process change Pairwise Mumally study Tree
Maotion disjoint  disjoint Procedure

single  total  partial binary probability spatial temporal temary quatemary gquintary list pl‘Ei‘lCﬁ[E‘ variable  Reldtion

valued valued valued arity exlend_er_:llo
quantities

Figure 6.3: SUMO Ontology
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Cyc

A well-known and quite comprehensive ontology available today is due to Cyc
reference, a proprietary system under development since 1986, consisting
of a foundation ontology and several domain-specific ontologies (called
micro-theories). A subset of that ontology has been released for free under
the name OpenCyc, and a more or less unabridged version is made available
for non-commercial use under the name ResearchCyec.

6.3 Vaisesika Ontology

Kanada brings all objects of knowledge under seven categories. The first
six are objects of the positive notion of being and the seventh one is the
"absence" or negation. For example, substance is the substratum of quality
and action. A book is a substance. Its color, extension, solidity, dimension
etc. are its qualities. The motion is its action. These categories are used
to understand/examine three classes of complex entities viz. real objects
and events, structure of cognitive events and contents of communicative
act. Kanada’s system is such that no two complex entities and events are
ever identical, although the categories are invariant. The categories are
six (seven) in number and they are - Substance (dravya), Quality (guna),
Motion (karma), Universals (samanya), Particularity (visesa), Co-Inherence
(samavaya) (and Negation (abhava)). Each padartha has its particularity
a distinct feature which is termed as its visesa. Substance and quality are
further sub-classified as Figure 6.4. This ontology is accepted by Naiyayikas
and further strengthened by Navya Naiyayikas by proposing six constraints

for a property to be a universal (samanya or jati)

6.3.1 Jatibadhakas or impediments for deciding
universals

The Nyaya-Vaisheshika theory of universal (jati) does not recognize all
general characteristics as universal. According to them the universal is a
natural and eternal class-essence like gotvam (cowness), ghatatvam (potness)
etc. which is permanent feature of a particular thing. Other general
characteristics such as unnatatvam (tallness), nilavarnatvam (blueness) etc.
which are adventitious features, are not universal (jati) but are termed
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as 'upadhis'. This distinction is necessary to classify the padartha with
single inheritance. The logical basis for the distinction of jati and upadhi is
enumerated by Udayana as six 'impediments' called jatibadhakah. Presence
of anyone of these six is sufficient to disqualify a characteristic as an universal.

The six impediments are described in Muktavali as -

R Hegeded APRIsaRf: |
HUEIRAF: SAfegaae: || (Ucgergus: )12

Vyakteh abhedah, tulyatvam, samikarah, anavasthitih, rupahanih and
asambandhah are the six impediments (jatibadhakah).

Vyakteh abhedah :: Any property belonging to a single thing is not an
universal. E.g. Akasa being single, Akasatva, a property of being Akasa is
not universal.

Tulyatvam :: Two general names which are the synonyms, and thus
describe exactly same padartha do not stand for different universals. E.g.
ghatatva and kalasatva. Here either ghatatva is a universal, or kalasatva is a
universal but not both, since both reside in the same set of individuals are
indicating the same thing itself.

Sanikara :: The cross-dividing properties which co-exist in some instances
and also exclude one another in others are not to be recognized as universals.

Consider the five elements prthvi (earth), jala (water), tejas (fire) and
vayu (air) and akasa.  Bhutatva (being an element) is the universal
property that exists in all these five elements. Of these the first four
also have maurtatva (mortality). Now the question is should murtatva
be considered an universal 7 We know that other than the first four
elements, even the manas (mind) is also murta and hence has murtatva. So
the first four elements have two universals in them and this leads to sanikara.

As an another example, the animal kingdom may be classified as
human beings and non-humans (animals), having manusyatva and

128hastri Dharmendranath, Pg.No. 25
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manusyetarapranitva as two universals.  Alternatively one may have
purusatva and stritva as universals. But one can not have both pairs of
universals simultaneously, since it leads to sanikara.

Anavasthitih :: The character recognition of which as a universal, leads to
infinite regress, means universality (jatitva) is not to be considered as jati,
it can be upadhi. If universality was regarded as a universal then another
universality will be required to synthesis the former with the latter and this
process becomes infinite. Therefore the concept of universal is not to be
regarded as corresponding to one more universal, namely, universality.

Riupahanih :: Ultimate difference cannot have any principle of unity, as
it would contradict their essential nature (viSesanastu anantah eva). If
viSesatva was regarded as an identity or universal, inhering in the wvisesas
then mutual difference would be there. wvisesas being principles of ultimate
differences, they cannot be differentiated from one another on the basis of
any other characteristics. So visesatva is also considering as upadhi.

Asambandhah :: The universal by definition is, 'inherent' in its subject.
This implies that the thing in which nothing can inhere cannot be the
substrate of a universal.  The categories of co-inherence (samavaya)
and non-existence (abhava) cannot have anything inhering in them. If
samavayatva is regarded as a universal, inhering in inherence (samavaya),
then it would have to inhere in both its substrate and its relation with it,
which is absurd. Such a position would also lead to infinite regress. Hence,
nothing can be conceived as inhering in inherence. Similarly, no universal
can be conceived to inhere in negation, because, it is not a positive entity.
Therefore, samavayatva and abhavatva are not to be regarded as universals.

Thus these jatibadhakas impose constraints in the selection of jatis, and leads
to multiple ways of classification. Choice of one way of classification forces
other universal properties to be upadhis. This choice is typically guided
by the application in hand. In what follows we build the Nyaya-vaisesika
ontology further and provide detailed classification so that we can classify
the padarthas in Amarakosa. While selecting the properties on the one hand
we had the concept of yogyata in mind, that will help us in the process of
sabdabodha and on the other hand we also were interested in understanding if
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Amarasimha had any ontological classification in mind or not while compiling
the words in the kosa form.

6.4 Ontological representation scheme for
Amarakosa

Amarakosa is often compared to a thesaurus. From its classification into
three kandas and each kanda into several vargas its structural organisation
is quite clear. But in addition to this classification we observe further
subclassification in each wvarga. In order to capture that ontology, just as
a upper leavel ontology does, we classified each entry into a class, which
helped us evolve the ontological classification. We followed both the top
down as well bottom uo approach simultaneously in order to arrive at the
ontological classification. For the top-down approach though our starting
point was Vaisesika ontology, we deviated from it a bit. Further we have also
introduced upadhis wherever we felt the need be. The detailed description
of this scheme is given below. The graphical representation is also given in
figure 6.4. Jati classification is in the Figure 6.5, and upadhi classification is
in Figure 6.6.

6.4.1 Jatih and it's classification

While adopting Vaisesika ontology to classify words in Amarakosa we
noticed that we do not need some of the classes (since there are no instances
of those in the Amarakosa) while we also required further sub-classification
of some of them. The Vaisesika ontological classification of padartha is
given in figure 6.4. The resulting classification of padarthas in Amarakosa
that emerged after the adoptation is shown in figure 6.5. In what follows we
justify the additions or deletions of some of the nodes.

According to Vaisesika, padartha (reality) is the entity encompassing all
things, viz. dravya, guna, karma, samanya, visesa, samavaya and abhava
as classified in to seven. Out of these Amarakosa has instances only
corresponding to dravya, guna, karma, samanya and abhava. All those words
which we could not classify are classified under sesah.
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Dravya Classification

Dravya is divided into nine according to Vaisesika. These divisions are taken
as it is in our scheme as well. Those are prthvi, jala, teja, vayu, akasa, kala,
dik and atma. VaiSesika ontology classifies first of them further into nitya
and anitya and atma into jwatma and paramatma. Since we are looking
at Amarakosa from NLP point of view, this classification does not give us
much mileage. Hence we deviated a bit from Vaisesika ontology and further
sub-classified three of them viz. prthvi, tejas and atma as per our needs, as
described below.

1. The sub-classes of prthvi

There are different kinds of things which come under Prthvi in Amarakosa.
All the elements under Prthvi are classified on the basis of two properties
viz. cala/acala and sajiva/nirjiva. In addition for the celestial elements, we
have created one more node viz. alaukika to account for celestial objects,
we created the subnodes with alaukika only when there was an instance of
the category with celestial object. We give below the classification describing
each node with an example. The number of sub-nodes is shown in parenthesis
against each node. A definition and example also given here.

o prthvi (5)

— calasajivah (3)
* the thing which is alive and can move
E.g. manusyah, jantuh etc.
— calanirjiah (0)
* the thing which is not alive but can move
E.g. rathah, dola, palaki etc.
— alaukikacalanirjivah (0)
* the thing which is not alive, movable and celestial
E.g. puspakam
— acalasagivah (7)
* the thing which is alive and not movable

E.g. vrksah, bhrunam etc.
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— acalanirjivah (4)
* the thing which is not alive and not movable

E.g. chatram, margah etc.

1.1 The sub-classes of calasajivah

The category calasajivah is classified into three as manusyah,
manusyetarah and alaukikacetanah. All these nodes contain the body
qualities, not the soul qualities'®. The classification is given here.

o alaukikacetanah (0)

— All the celestial beings
* B.g. Saci, Arunah etc.

« manusyah (0)

— human beings

* E.g. dhwarah, raja ete.
» manusyetarah (2)

— non-human beings

* E.g. simhah, matsyah etc.

1.1.1 The sub-classes of manugyetarah

Manusyetarah node is classified as two viz. jantuh and alaukikaprani. The
second node represents the celestial non-human beings. The jantuh node
represents all non-human beings. It is further divided in to six according to
the modern scientific classification. The classification is given below.

 jantuh (6)

— non-human living being

* E.g. sarpah, kurmah etc.

o alaukikaprani (0)

Bhody comes under prthvi according to Vaisesika
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— non-human celestial being

* E.g. airavatam, garudah etc.
1.1.1.1 The sub-classes of jantuh
e jaliyah (0)

— water body
* E.g. matsyah, Sankhah etc.

o ubhayacarah (0)

— the animals which can live in both water and earth

* E.g. mandukah, kurmah etc.
o sarisrpah (0)

— reptiles

* E.g. sarpah, saratah etc.
« stanapayi (0)

— mammals

* E.g. vanarah, hiranah etc.
« pakst (0)

— birds
* E.g. Sukah, kakah etc.

o Fkitah (0)
— insects
* E.g. jalaukah, vricikah etc.
1.2 The sub-classes of acalasajivah
The node acalasajivah classifies the plant world and non-movable living
things. It is divided into seven categories. The plant world is also classified

according to the modern science only. In this there is a node named
alaukikasasyah which marks celestial plants. The classification is given below.
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o acalasajivavastu (0)

— non-movable living things.

* E.g. andam, bhrunam etc.
o vrksah (0)

— trees

* E.g. amrah, kharjurah etc.
o lata (0)

— creepers

* E.g. mallika, yuthika etc.
 osadhih (0)

— shrubs

* E.g. nili, bakuct etc.
* trnam (0)

— grasses

* E.g. ela, jatamanist etc.
e jaliyasasyah (0)

— water plants

* E.g. padmam, kumudam etc.
o alaukikasasyah (0)

— celestial plants

* E.g. devavrksah

1.3 The sub-classes of acalanirjivah

Acalanirjivah node is classified according to the necessities only. It is divided
into four classes. The classification is given below.

79



o alaukikacalanirjiwavastu (0)

— celestial non-movable, non-living things

* E.g. kamabanah, visnoh manih etc.
e sthanam (3)

— places

* E.g. margah, nadz etc.
o mulakam (0)

— minerals

* E.g. abhrakam, paradah etc.
e acalanirjivavastu (0)

— non-movable, non-living thing

* E.g. chatram, camaram etc.
1.3.1 The sub-classes of sthanam
o alaukikasthanam (0)

— celestial places

* E.g. indravanam, kuberapuri etc.
 manavanirmitih (0)

— places or things which are created by men

* E.g. kupah, margah etc.
o prakrtikasthanam (0)

— natural places (not created by men)

* E.g. nadi, parvatah etc.
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2. The sub-classes of tejas

According to the Vaisesika ontology tejas is divided into four viz. bhauma,
divya, udarya and akaraja, but in this scheme we did some modifications.
Bhauma tejas will go under the node tejas. Divya tejas is divided into two
according to our necessity as naksatram and grahah. Examples of udarya
tejas is not available in Amarakosa so this class is totally avoided. Akaraja
tejas is named as dhatuh. Like this tejas is classified as three in this scheme.
The classification is given below.

e tejas

— naksatram (0)

* all kinds of stars

E.g. druvah, kartika etc.
— grahah (0)

* all planets

E.g. suryah, candrah etc.
— dhatuh (0)
* all kinds of metals
E.g. suvarnam, rajatam etc.

3. The sub-classes of atma

According to Vaisesika ontology atma is divided into two as jiwatma and
paramatma. But in this scheme it is divided as four viz. isvarah, devata,
rsih and devayonih. According to Indian puranas atma can be classified as
siddhah, sadhakah and samanyah. Again samanya is classified into devayonih
and manusyayonih. Here the category siddhah is named as devata, sadhakah
is named as rsih, devayonih is taken as it is. In Amarakosa their is not a
single entry which is related to manusyayoni. There are entries like purusah,
stri etc.. Those are considered under the category named manusyah, which
comes under prthvi, because these are the saririka gunas of manusya, not
atmagunas. According to purana the category named i$varah is created and
it marks trimurtis viz. brahma, visnu and mahesvara. The classification is
given below.
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e atma

w$varah (0)
* trimurtis viz. brahma, visnu and mahesvara
E.g. brahma, visnu, mahesvara
devata (0)
* all deities
E.g. indrah, laksmi, yamah etc.
— rsih (0)

*

sages

E.g. buddhah, agastyah etc.
— devayonih (0)

* demi-gods or demons

E.g. raksasah, yaksah, kinnarah etc.

Guna Classification

In the Vaisesika ontology guna is classified into twenty four sub-divisions.
The Amarakosa classification need not have all these classes, so what ever
classes are necessary to classify Amarakosa words, only those are adapted to
this scheme, also some of the classes from wvaisesika ontology, are merged in to
a single category. According to this scheme guna is classified into eight classes
viz. rupam, rasah, gandhah, parimanah, Sabdah, buddhih, adrstam and
manasikabhavah. Adrstam marks both dharma and adharma. This division
is agreed by Vuisesika ontology also. The last class in this classification
named as manasikabhavah contains all kinds of mental feelings like sukham,
duhkham, dvesa etc. The classification is given here.

« gunah (7)

— rupam (0)

* colour

E.g. Suklah, nilah etc.
— rasah (0)

* taste
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E.g. madhutra, amla etc.
— gandhah (0)

* smell

E.g. sugandhah, durgandhah etc.

parimanah (0)
* measurements
E.g. alpam, anekam etc.
— Sabdah (2)
* sound

E.g. aksaram, hastigarjanam etc.
buddhih (0)

* intelligence

E.g. buddhih, jnanam etc.

— adrstam (0)
* unforeseen merit or demerit
E.g. dharmah, adharmah etc.
— manasikabhavah (0)

* mental condition

E.g. iccha, sprha etc.
The sub-classes of sabdah

The node sabda is divided into two viz. wvarnatmakah and dhvanyatmakah.
Dhvanyatmakah marks all the instrumental sounds and varnatmakah marks
articulate sounds like letters etc.. Varnatmakah is divided into two viz.
apauruseyam and pauruseyam. The node apauruseyam marks the divine
knowledge which is available between the vedic time and the puranic time.
The pauruseyam node represents the origins of other knowledge. The
classification is given below.

e wvarpatmakah (2)

— articulate sounds
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* E.g. aksaram etc.
e dhvanyatmakah (0)

— instumental sounds

* E.g. vinanadah, talah etc.
The sub-classes of varnatmakah
o apauruseyam (0)

— divine knowledge

* E.g. vedah, mantrah etc.
 pauruseyam (0)

— the knowledge which are created by man

* E.g. vyakarana, nyaya etc.

Kriya, samanya and abhava classification

In vaisesika ontology, kriya is classified into five. Since Amarakosa does not
have any instance of verbs, we did not require this class. Samanya has two
divisions in vaisesika ontology named param and aparam. In this scheme also
there are two sub-classes named jatih and avastha. Jatih is the permanent
property in all things but avastha is the concurrent property. All the words
indicating abhavas are classified as abhavas :- Eg. vrstyabhavah, vidhyabhavah
ete..

6.4.2 Upadhih and it's classification

The upadhi nodes are taken on the basis of our necessity. Upadhi is divided
into sixteen subclasses. Some nodes have sub-divisions also. This upadhi
scheme is extendable as per our necessity, because according to nyaya
anything may became wupadhi. Upadhi nodes are - avayavah, samuhah,
vrttih, khadyam, nama, vahanam, wvastram, upakaranam, abharanam,
ratnam, dhanam, cihnam, indriyam, karanam, akrtih, saktih. The Upadhi
classification is given in the figure 6.6. The classification, describing each
node with an example is given below. The number of sub-nodes also shown
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in bracket against each node.

1. Upadhi classification
 avayava (0)

— part of a living body
* E.g. phanah, sakha, padah etc..

» samuhah (0)

— groups

* E.g. trnasamuhah, jantusamuhah, pasusanghah etc..
o wrtti (0)

— profession

* E.g. abhiri, vaidyah, adhyapakah etc..
o khadyam (3)

— eatable things

* E.g. grasah, bhuktoccistametc..
« nama (0)

— names of the individuals

* E.g. brhaspatih, Sukracaryah, ganga etc..
o Vahanam (1)

— vehicles

* E.g. kridaradhah, $akatika, nauka ete..
« wvastram (0)

— cloths

* E.g. dhautakauSeyam, pattavastram, uparivastram etc..

o upakaranam (4)

85



— instruments

* E.g. kamandaluh, Saradharah, musa etc..
abharanam (0)

— ornaments

* E.g. Siromanih, kiritam, karnabharanam etc..
ratnam (0)

— gems

* E.g. maratakamanih, pravalamanih, haramadhyamanih etc..
dhanam (0)

— different types of prizes

* E.g. balih, Sulkah, muladhanam, rajatarupyakam ete..
cihnam (0)

— signs

* E.g. rajacithnam, pundram, visnulancanam etc..
indriyam (0)

— organs

* E.g. Sabdadindriyam, caksuradindriyam, payvadindriyam etc..
karanam (0)

— cause

* E.g. mukhyakaranam, sadhakatamam etc..
akrtih (0)

— shape
* E.g. vrttam, golah etc..

Saktih (0)
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— power

* E.g. rajasaktih, siddhih etc..

1.1. The sub-classes of Khadyam

The node khadyam is divided into three viz. prakrtikakhadyam,
vikrtikakhadyam and paniyam. The node paniyam has a sub-node named
alaukikapaniyam. The classification is given below.

o prakrtikakhadyam (0)

— natural foods

* E.g. madhuh, yavah, vrihibhedah etc..
o vikrtikakhadyam (0)
— modified foods

* E.g. ausadham, lavanam, prdhukah etc..
o paniyam (1)

— watery foods

* E.g. dugdham, sura, kvadhavidesah etc..
1.1.1 The sub-class of Paniyam
o Alaukikapaniyam (0)

— heavenly watery food

* E.g. amrtam etc..
1.2 The sub-class of Vahanam
o alaukikavahanam (0)

— celestial vehicles

* E.g. devarathah, kuberavimanam etc..
1.3 The sub-classes of Upakaranam
 ayudham (0)
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— weapons

* E.g. Sulam, banah, halam etc..
 wvadyopakaranam (0)

— musical instruments

* E.g. bheri, vina, mrdangah etc..
o garhikopakaranam (0)

— house keepings

* E.g. grhasammarjani, Sayya, paryankah etc..
e alaukikopakaranam (0)

— celestial weapons

* E.g. Sivadhanuh, indrasya vajrayudham etc..

This ontology is emerged from Amarakosa classification. This needs to be
studied further.
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Chapter 7
Amarakosajnanajalam

The AmarakoSajnanajalam is developed as a web application.  The
application provides a search result of a query dynamically generated using
the structured lexicon of the Amarako$sa and the supplementary tables
marking the relations.

The structured lexicon as well as the supplementary tables showing the
explicit relations are simple ASCII text files. Sanskrit words are stored
in a roman transliterated scheme, named WX notation (see Appendix-A).
There are two advantages of storing the text in WX notation. Unicode for
Devanagari mixes the phonemes with the syllables, making it unnatural to
write the search expressions. But WX-notation being purely alphabetic, it
is natural to write regular expressions and thus facilitates a lexicographer
to use simple unix tools such as grep, sed, etc. for his day-to-day work of
updating the knowledge-base. The second advantage, of course, is the size.
The size of the tables in UTF-8 for Devanagari is more than 2 times, the
corresponding files in roman transliteration such as WX notation.

7.1 Structured Lexicon

The main structured lexicon consists of synsets stored in the form of a set
of records. Each record corresponds to a word in the Amarakosa (excluding
the meta-language words). A record has five fields as described below.
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7.1.1 Stem

Amarakosa lists words in nominative cases. However, we decided to go
for the nominal stem instead of the nominative case word form. In case
of feminine words, this field contains the feminine stem, i.e. the stem
after adding a feminine suffix. In case of words from nanarthavarga, the
polysemous word is entered in this field.

The reason for choosing nominal stem over the nominative case form is
the ease in linking the Amarakosa words with the existing computational
resources such as morphological generators and various e-lexicons, which
typically expect a pratipadikam and not a prathamanta (ending in nominative
case).

7.1.2 Amarakosa index

This field contains a reference to an entry in the Amarakosa, as a 5 tuple
of numbers, separated by dots. The 5 numbers in the 5 tuple refer to the
kanda, varga, Sloka, pada and the word number respectively. Table 7.1 shows
a sample entry corresponding to the following sloka :-

FR TR RS RAGTTT: |

IRAp! enfeat 3 Reat aefis Ffsa9.9. 5.1

7.1.3 Lingam (gender)

This field contains gender of the stem. The gender of a word in a §loka is
decided with the help of meta-language employed by Amarakosa. These are
further cross checked with Devadatta Tiwari's Devakosa Arthat AmarakoSah
(Tiwari, 1989) and Colebrooke's commentary on Amarako$a (Colebrooke,
1808) when in doubt.

Sanskrit has 3 values for gender viz. masculine, feminine and neuter. Thus
there are 8 possible combinations (an indeclinable is assigned no gender, and
the adjectives are the ones which take all the three genders). In addition,
Amarakosa also provides information about words that are always plural or
dual by nature. Following combinations of gender, number information were
found in the Amarakosa.
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Word Reference

svar 1.1.6.1.1
svarga 1.1.6.1.2
naka 1.1.6.1.3
tridiva 1.1.6.1.4

tridasalaya | 1.1.6.1.5
suraloka 1.1.6.2.1
dyo 1.1.6.2.2
div 1.1.6.2.3
trivistapa | 1.1.6.2.4

Table 7.1: Words and references of the svarga-synset

Indeclinable - (avya.)

Feminine - (stri.)

Masculine - (pum.)

Neuter - (napum.)

Masculine and Feminine - (stri-pum.) [asani!|
Feminine and Neuter - (stri-napum.) [udu?]
Feminine dual - (stri-dvi.) [dyavaprthvyau?]
Feminine plural - (stri-bahu.) [apsaras?]

Masculine and Neuter - (pum-napum.) [daivatani®]
Masculine dual - (pum-dvi.) [nasatyau®|

Masculine plural - (pum-bahu.) [grhah’]

laganirdvayoh (1.1.47)
Ztarakapyudu va striyam (1.3.21)
3dyavaprthvyau (2.1.19)

4striyam bahusvapsarasah (1.1.52)
®daivatani pumsi va (1.1.9)

6

nasatyava$vinau dasrava$vineyau ca tavubhau (1.1.51)

Terhah pumsi ca bhiimnyeva (2.2.5)
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« Neuter and indeclinable - (napum-avya.) [apadiSam®]

o Adjective - (vi.)

7.1.4 Vargah

This field contains name of the varga, as given in the commentaries to which
the entry belongs.

7.1.5 Head Word

The first four fields cover all the explicit information that can be easily
extracted automatically. An important feature of Amarakosa is that it
provides synonymous words. The marking of synonymous words is obvious
only through the world knowledge or through the commentaries. To provide
a handle to each set of synonymous words -- called as synset, we created
a field termed as Head Word which provides a name to each synset. Thus
these Head Words are unique and act as a reference ID for a synset. The
total number of Head Words give us the total number of synsets in the
Amarakosa. We denote the synset corresponding to a Head Word W by
Syn(W).

The choice of Head-Words is mainly guided by the Bhanujidiksita's
Sudha commentary on Amarakosa (Pandit, 1915). When a better choice
was available in the Malayalam commentary Triven:s (Moosath, 1956) or
Paramesvari (Moosath, 1914) or the Hindi commentary Prabha, it was
chosen. Table 7.2 shows an example of a §loka 2.5.5 converted to a structured
table, and Figure 7.1 shows the search result of the Amarakosajnanajalam
for the word érgala. The Head-word has an entry jambhukah which stands
as a handle to represent the complete synset.

7.2 Marking of Various Relations

In this section we describe the structure of the database that marks various
relations between synsets. Since a synset is uniquely represented by a
head-word, we mark the relations between the head-words. Each record

8klibavyayam tvapadi$am (1.3.5)
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Token Reference | Gender | Varga-name | Head-Word
Siva 2.5.5.1.1 str1 simhadivargah | jambhukah
burimaya 2.5.5.1.2 pum simhadivargah | jambhukah
gomayu 2.5.5.1.3 pum simhadivargah | jambhukah
mrgadurtaka | 2.5.5.1.4 pum simhadivargah | jambhukah
srgala 2.5.5.2.1 pum simhadivargah | jambhukah
vanjaka 2.5.5.2.2 pum simhadivargah | jambhukah
krostu 2.5.5.2.3 pum simhadivargah | jambhukah
pheru 2.5.5.24 pum simhadivargah | jambhukah
pherava 2.5.5.2.5 pum simhadivargah | jambhukah
jambuka 2.5.5.2.6 pum simhadivargah | jambhukah

Table 7.2: Example of Head-Word

AMet

wfaari(Synset)

el 1 EE: | T RigTfRet: | fimr, IR, TER], LD, Y, TAD, PIE,

o, Ted, STHgd, ATATgD

F0E, 3, 56l UG ¢ 2.5.5.1.2,f0F

Figure 7.1: Example of a synset

corresponds to one synset ID. The first field of each record consists of
the head-word which acts as a unique ID corresponding to the synset it
represents. Remaining fields correspond to six relations the head-word has
with other head-words. The six relations are is_a_part_of (avayavavayavi),
is_a_kind_of (paraparajati), janyajanaka, svasvami, ajivika.

1. Is a part of (avayavavayavi)
This field marks is a part of relation. Let W be the synset-ID. Then
this field will have an entry W' if the member of SynW is a part of
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Head-Word W | part (3{93d)-of W
ratrimadhyah ratrih
ratriprarambhah | ratrih

Table 7.3: Example of is-a-part relation

Head-Word W | kind (paraparajati) of W
ganga nadi
yamuna nadi
narmada nadi

Table 7.4: Example of is__a_kind_ of relations

member of SynW' (See Table 7.3).

For example,

Syn([fA:) = ey, evrer, e, fFem, MR, o, f, s,
and

Syn(VfHER:) = areRM, fefer.

Now, C’ﬁ?ﬂc?'ﬂ, frofter are part of faf%ﬂ, '\’\_rFﬁ, ?'Iﬁ, ete.. Hence JTRHET: is
marked to be is_a_part_of (31dIT of) NIEE

Similarly TRI¥, TFIE ( Syn (IRURF:)) are also part of e, T,
M, ete.. Hence IAURF:, where Syn (JIRURF: )= TR, ISHHE

also bears a part of relation with 1.

. Is a kind of (paraparajati)

This field marks is a kind of relation. The entry contains the Head
Word W' such that synset ID W bears a relation of is a kind of with
W'. The hypernymy and hyponymy relation can be extracted using this
field. Table 7.4 shows some sample entries.

. Parent-child relation (janyajanakabhava)
This field marks the relation of parent-child (janyajanakabhava). (see
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Head-Word W | Child (janya) of W
indrah jayantah

brahma sanatkumarah

Sivah ganesah

Table 7.5: Example of Janya-janaka relation

Table 7.5) Where Syn (SRIw:) = YT, STT=.

and

Syn (F:) = 3%, FIRIORY, FoaH], ToCd, WHRH, FARIR, JEH,
R, UOEd, TS, oRgyY, ok, odnwy, Ravufy, I, e,
geg, TP, THRRISH, TR, HedTe, eehad, Ny, §eTdad,
JIRIUSH, T, TEATE, DI, TATeH, Go, ER.

Syn (FHPAR:) = AFPHHR, TE
and

Syn (SIET) = 3Ty, sEH, IqeF, fRRuamd, aAider, TAfde, Rdms,

GISIS, TITFY, 376N, JUSSl, EHATE, HHATT, DHHclgd, ATHT,
e, ToTafey, b, S, A, e, |Y, des, IRf, e,

fqerqg, fafe, a1q, gfew, &, 3, a7y

. Husband-wife relation (patipatnibhava)
This field marks the husband-wife relation, as shown below. (see Table

7.6) Where Syn (&™) = 9rrdt, eRfimm, sfext, @aan, efiarRe-~gar,
efRIeawa, e, eltarorT, AHHIG, AT, U=, U=NTerT, 3T, #ft, JuTemuTt.
and

Syn(fsp:) = gfidher, dora, oo, Wied, AREU, ¥y, JGUs, sy,
faeRsrad, qMIR, 3regd, ToeEAN, M, SR, fareR, quediand,
IS, forsaeri=, SR, FHUTRT, TS, Frarart, FEYRY, Ty, Suws,
IO, SabIFer, AR, Hedfid, g, TRAe, AR®Fd,
RUYDY, staciersed, fawgeR, fdeawy, Yy, Jegey, aeufd, IR,

98



Head-Word W | Husband (Ufcl) of W
laksm1 visnuh

parvati Sivah

lopamudra agastyah

Table 7.6: Example of patipatnibhava relation

Head-Word W | master (1) of W
visnoh mantrih | visnuh
visnoh sarathih | visnuh
garudah visnuh

Table 7.7: Example of svasvami relation

5. Master-possession relation (svasvamibhava)
This field marks the master-possession or svasvamibhava relation as
shown below: (see Table 7.7)

6. Livelihood (ajwika)
This field marks the livelihood relation between two syn-sets. For
example, the synset with Head Word A is (3Usdl, ¥, AcH, ‘:ﬂ:f,

q%'\ﬁﬁ, 4 @Ffi , a4 QUI, IaﬂIQ, ﬁ&lﬁq) denotes objects which act as a

livelihood for the objects expressed through the concept of R, and
hence the livelihood for the objects belonging to the synset €leR is
marked as a . (see Table 7.8)

Head-Word W | Livelihood (ajivika) of W
dhivarah matsyah

nartaki nrtyam

navikah nauka

sevakah seva

Table 7.8: Example of ajiwika relation
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No. | Relation Headwords | Words
1 is a kind of | 2239 6807

2 is_a_part_of | 560 1654

3 janya-janaka | 17 193

4 sva-svamil 36 122

5 ajivika 30 106

6 pati-patni 25 105

Table 7.9: Relational statistics

7.3 Quantitative analysis

For every headword, one or more of the relations as specified above are
marked. As was expected, the hierarchical relations viz. is a kind of
and is_a_part_of appear prominently than the associative relations. The
occurrence of various relations in terms of Head-Words and all the words
belonging to the synsets denoted by these head words is shown in Table 7.9.

7.4 Implementation

From the structured lexicon table and the table of relations we build data
bases using the built-in dbm engines of unix. These dbm engines use hashing
techniques to enable fast retrieval of the data by key.

Following three hash tables are built from the structured lexicon.

a) Head-word hash
where Key=stem and Value=head-word

b) Synset hash
with Key=head-word and Value=synset

c¢) Word-info hash
generated by Key=stem and Value=word-index and gender

100



’ Head-word \ Jatih \ Upadhih ‘

Sarpah Sarisrpah -
Visnu-lancanam - cihnam
Mangalah grahah nama

Table 7.10: Example of ontological representation data

From the table of relations, corresponding to each relation R, we built a hash
table which returns the associates a head-Word W with another head-word
W' if W' is related to W by relation R

7.5 Ontological Representation Table

The ontological representation nodes which correspond to the Head-word
are marked as records, each record carrying one synset ID. The first field of
each record consists of the synset ID, and remaining two fields correspond
to the ontological nodes.

Ontological nodes are marked according to the chart which is prepared
for ontological representation. This chart has two parts, the first part is
named as jatih and the second part is named as upadhih . Second field of
each record is reserved for marking the jatih node and the third field is for
marking the upadhih node. Some of the records have both the second and
the third fields are filled, but some times one of this may be empty. Here
are some entries. (See the Table 7.10)

The detailed discussion about Ontological Representation scheme is available
in the chapter 6.

7.5.1 Ontological Representation Scheme

The ontological representation scheme is recorded as a text file, which has
two fields. Both of these fields contain ontological nodes. The first field has
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Sub-node | Super-node
Nakstram | Tejah
Grahah Tejah
Dhatuh Tejah
Akasah Dravyam
Dik Dravyam
Atma Dravyam

Table 7.11: Example of ontological representation scheme

the main node and the second field has its parent node. Some example are
given in the Table 7.11.

Using a simple 'perl' program one can extract the ontological tree by
traversing the table recursively until one reaches the root node. For example

=> Atma
=> Dravyam
=> Padarthah

In this example the node atma is the sub-node of the node dravyam and the
node dravyam is the sub-node of the node padarthah. The node padarthah

is always the end node of the jatih classification.

The upadhih chart dose not follow a tree structure like jatih . Some times it
may end in the single node.

7.6 Web application

Amarakosajnanajala is presented as a web application. Web application is
an application which uses web browser as a client.
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Amarakosajnanagala is developed with 'apache' web server and 'perl' for CGI
script. User submits a query as a word and a relation, machine produces all
the words related to the given word by the chosen relation. The word here
may be either a stem or an inflected word form. In the case of inflected word
form, machine consults the morphological analyser to get the stem. Figures
in Appendix-C give sample results of queries for different word-relation
combinations. When a cursor is placed on a word a tool tip shows its
word-index and gender (as shown in Figure 7.1.). The web application works
as shown in Figure 7.2.

Knowledge-Net of Amarakosha

AQ | | Kaowledge-Net of Ama

SeloghrE Encaring
odeDevanegall ©

e werd:

iy M | T T | AR SO T, O, eI, W, i, afe ages, R, e, ovse wir e, B, e, fiwe, 96, R
~e7mﬁmmﬂﬁw‘1ﬂmwmﬂ=mrmwm"m$Tm

| & e f |mar~mmr-ammwmmmmwmmm
\-| T | =, TS, R, T, SR, S, T, WS, T, 35, e, ST, 1R, e, oF, ), B, sfan

1 1 AT | o o S |rwf3.ia'-; Y, vk, e, Ay, e, SN, T, ETE, S, T, T, e, i s, e, e, e m, O, w e

T | @ o R |mewwmj‘wﬁ7ﬁwmwmmvwm#mﬁﬁmmﬁ’wmm
1|~|F-1 aefl?, e fd, awald, sfey, wspie, e, w, s Hamead, QUL grered, Hiwsse, i, e, allie. equ, viea, 6R
Fl: = S | =%, S, (BRI, 5 g TFRA-E, TAETCT, 3TSener, 4Iaig), oty 3G, 3=, . Ti'lT;[E ST, TTE, HY A3, HOE. TR .

s | ar, A, TP, TR T, TR, o, i, R, R, @eaer, ok, e, e, e, Tdve, B, g, apsediit, Reds,
g, Ay, fdse, a3, Rearsafly, goftn, afisfafy sigrfieg, o, wrg, smaiy, sy, g0, 3, Sy, sl aa'a, deare, dedy,

Eest vie

Web Interface

-

. Input through web browser.

' 2. Input to apache web server.
= 2 Web Server 2 =
= Choen 3\(} GI SCl'lpt + 3. Web server to program.
)
= Perl 4 4 Data processing.
(BT By Program
% 5. Out put to web server.
Web Browser 6. Web server to web browser.
7. Out put

Figure 7.2: Web application

We give below a brief introduction to the 'apache' web server, and 'perl'
as a programming language as well as a scripting language for writing CGI

scripts.
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7.6.1 Web Server : Apache

Web server is a mediator of the programs and web pages. "A web server can
be referred to as either the hardware (the computer) or the software (the
computer application) that helps to deliver content that can be accessed
through the internet'®. Collection of programs which is available in a
computer can call as web server. A web server provides basic HTTP

protocol processing, web document retrieval.

Apache

Apache is generally recognized as the world's most popular Web server
(HTTP server). Originally designed for Unix servers, the Apache Web
server has been ported to Windows and other network operating systems
(NOS). The name "Apache" derives from the word "patchy" that the Apache
developers used to describe early versions of their software. The Apache
Web server provides a full range of Web server features, including CGI, SSL,
and virtual domains. Apache also supports plug-in modules for extensibility.
Apache is reliable, free, and relatively easy to configure. Apache is free
software distributed by the Apache Software Foundation. The Apache
Software Foundation promotes various free and open source advanced Web

technologies!®.

7.6.2 Programming language

Programming language is an artificial language which is created for
performing some computer applications. It is an intermediator between
men and machines. It helps men to create machine as a tool, to reduce
the workload. A computer executes a sequence of instructions, in order
to perform some task. These sequence of instructions should perform in
an order. This order in known as algorithm. The result of expressing the
algorithm in a programming language is called a program. The process of
writing the algorithm using a programming language is called programming.
Lots of Programming languages are available, like Java, C, C++4, etc.

9http://en.wikipedia.org/wiki/Web__server, 13-01-2011
Ohttp://compnetworking.about.com/cs /webservers /g /bldef _apache.htm
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Perl

Perl is an acronym of "Practical Extraction and Report Language'. It was
created in 1986 by Larry Wall. Perl is a very easy and flexible language for
linguistic performances. It is the popular choice due to its pattern matching
capability, and its availability on many platforms (UNIX, Win32, Macintosh).

7.6.3 Server side scripting : CGI

Server-side scripting is a web server technology in which a user's request is
fulfilled by running a script directly on the web server to generate dynamic
web pages. It is usually used to provide interactive web sites that interface
to databases or other data stores.

CGI Script

CGI is an abbreviation of Common Gateway Interface. It is an external
gateway application. It is a specification for transferring information between
a web server and programs. A CGI program is any program designed to
accept and return data that conforms to the CGI specification. The program
could be written in any programming language, including C, Perl, Java, or
Visual Basic etc.. CGI scripts are referred to CGI applications/programs that
are written in scripting language such as Perl, PHP, Shell. CGI language
consideration are ease of text manipulation, ease to interface with other
software libraries and utilities, and ease to access environment variables.
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Chapter 8

Amarakosa and Hindi WordNet
: Synset Comparisons

The structure, used by Amarasimha for creating Amarakosa, is a relational
model, as is obvious from the fifth chapter. He uses a hierarchical structure
for arranging kandas in Amarakosa. The examples discussed there in show
the varied relations used in Amarakosa.

WordNet! -the electronic lexical database- is also build up on relations.
So it is natural to compare the structure of Amarakosa with WordNet,
because of this common feature. The main difference between WordNet
and Amarakosa is, WordNet handles both semantic and lexical relations,
but Amarako$a handles only semantic relations. Also Amarakosa deals only
with nouns, but the WordNet deals with four parts of speech viz. noun,
verb, adjective and adverb.

Hindi WordNet is the first WordNet for an Indian language. It is developed
by a team from Center For Indian Languages Technology, II'T Bombay
under the guidance of Pushpak Bhattacarya. This is the lexical network of
Hindi words with semantic and lexical relations like other WordNets.

Hindi is a language derived from Sanskrit. Hindi has a lot of "tatsama'
words, which are directly borrowed from Sanskrit. So a comparison of
Amarakosa synsets with the Hindi synsets may give an insight into the

Thttp://wordnetweb.princeton.edu/perl /webwn
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meaning shifts in borrowing.

Further, if found suitable, the association of synsets from Hindi WordNet
and Amarakosa can be used to borrow various relations between these two,
such as Ontology, Hypernym, Hyponym, Meronym, Holonym associated
with the Hindi WordNet into Sanskrit.

To illustrate the idea, we give an example. The word patra in Amarakosa
has three senses viz. leaf, bird's wing and vehicle. In this the first sense
'leaf' has the following synset :-

(BT, B, Yeldl, v, U4, S}
Hindi WordNet has this same sense and the synset is as below :-
(T, UTd, 99, UF, &, B, TP, 98}

In this example most of the words which are in the synsets of Hindi WordNet
and Amarako$a are the same. Figure 8.1 is the output of the word patra in

Hindi WordNet.

This output consists of the hindi synset, gloss, example, Ontology nodes,
Hypernymy, Hyponymy, different types of holonymies etc.. All these
properties will credit to Amarakosa synset, if it is linked to Hindi WN. Thus a
Sanskrit scholar who refers to Amarakosa will get all this extra informations
for free. So linking between Hindi WordNet and Amarakosa is very much
useful.

8.1 Comparison between Hindi WordNet and
Amarakosa

For linking of Hindi WordNet with Amarakosa we should map, Amarakosa's
synset with Hindi WordNet's synset first. We used Hindi WordNet 1.1
dated December 12, 2007, which had 27,879 synsets. To find out the
usability /adaptability of HWN for linking them with the Amarakosa synsets
and further for extending the Sanskrit synsets, we compared the synsets that
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Noun(5)

1. (R)E) v, wd, U, U, &1, e, U, 98 - Us-uial § 8+ arel foive & 91 &1 98
U1, Bl 3104 o U] Cel+/l o (et & "g8 7T H AN 9§ Ut U Y 0ET 8"
A. Ontology Nodes
» WHfEE a%g (Natural Object) ( NAT-OBJCT SeTex:- Wd, <), el A1 )
= % (Object) ( OBJCT =16~ JEd, B0, UFeR T )
» FE (Inanimate) ( INANI SE7E30:- T, B, g0 3071 )
m T (Noun) ( N =60 - T, 34, Far 701E )
= =77 (Part of) ( POF JE1E<0 :- U, 26, T 3 )
m ST (Noun) ( N J=7690 :- T4 38, Ferd s )
B. Hypernymy (is a kind of ... )
» (R)(E) a@weufy a1, g=eafy srggd - et anf2 i weh smfs R = 36E 8T i weEeg gty a &
= (R)(E) a=eufey 917, Ug-ule &7 97, a9 eufe ©7 90 - fvd Ut &1 &7 g & 5 S gty 9 &
 (RUE) Wipfim geg, Fufis avg - 9 a%g o ngfd 9 e o a7 el s fffE & " oeite aegat
] GO TET e AT
w (R)E) awq, #t1, 15 - areafie o7 sfeud w1 "8 v e avg &
» (R)(E) sfwea, sivaEt, diqe, 992, a9a, 99fv, femean, 9=, &9, 99, afyg
- T A " SE B 5 A T8 59 39T & [ 77 e &1 sifkaeg 8
= (R)E) #19 - 78 fored g & T fRa & "govar § gav e ar w8

. Hyponymy ( ... is a kind of )

. Holonymy - Component Object ( is a part of )
. Holonymy - Member Collection ( is a part of )
. Holonymy - Portion Mass ( 1s a part of )

mmaO

Figure 8.1: HWN out put of the word patra

are common to both HWN and Amarakosa. We used simple unix utilities
such as grep and compared the extracted synsets manually to check for
similarities at the level of concept and at the level of membership of the
words.

8.1.1 Hindi WordNet Database

The Hindi WN database consisted of 27,879 records. Each record had four
fields viz. and ID, Synset, Concept associated with it and an example.

Sample entry

ID 00002061
SYN iR, A1, 9TgR, TR, YA, Petrer o1, AR, AR,
Aef1er, feamrer, 78er, Mefl, Permer, A, ST, &,
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CONCEPT
EX

TR, Saear, SRR, ameef, sfey, ofy, oy, o,
e, XD, D, Judie, TR, WITell, Hdter, e,
3fectare, fagd, Wb, SiemHTel, HEvE, AN, dR9ER, SRTYT,
RN, AR, aTEiear, SfeHTel, QIR TR, ST,
SHIBI, SHTDIT, SH, HUTAUTNN, DHUTT, BN, Prerer, PrafiEreT,
DAY, TTMeR, T, TNYeT, TEIRER, TGN, TRBIR,
IRices, AR, Henfta, Werd, wae, Jael, Yo, Yau,
TSl AReaR, Jogorg, avfter, foumer, foRTee, quag, sy,
e, FDHT, o, ARER, AR, Yo, B, arfdngyor,
IgH<

Teh gfRTeres fag Saan

"farg Y IOl o & U | Triferd &

8.1.2 Amarakosa synset

Amarakosa database consisted of 4,053 records. Each record had two fields
SYNSET-head-word and the synset.

For example :

Head Word
Synset

farg:

TSNS, 391, S, SR, FRR, UIaf, oy, oigR, 9, 3,
ofer, uder, ARer, fter, woewy, PRans, TS, 7377,
S, arfed, e, ficied, W, &, HAFRaN, Tetefad,
ST, FIRER, FAYRa®, =07, guife, afRge=, sramiy,
S, gueast, A, 3, ffifaE, Hicevs, gumefy

8.1.3 Comparison and result

Amarakos$a has 4,053 synsets. We first searched for synsets with similar
concepts in HWN by using simple grep utility that brings in all synsets
covering the given word. Then manually we checked whether the HWN
synset matches with the corresponding Amarakosa's synset. We found

109



that in 1,554 cases, the synsets matched. But in 2,463, they did not. The
differences in the un-matched synsets may be attributed to one or more of
the following reasons.

8.2 Semantic changes

Over a period of time, the word meanings undergo changes due to
various factors such as interaction/contacts with other cultural groups,
languages, changes in societal structure and norms, etc. According to
the speaker's or listener's intension the meaning of a word may change.
The meaning-evolution may be classified into three broad categories
viz. samkoca(shrinking) vistara(expansion) and adesa(imposition)(Kapil
Dvivedi, 2008).

J.L. Kamboj discusses, the causes of semantic changes, in his book
named "Semantic Change in Sanskrit’, the cause may be linguistic or
extra-linguistic, and he divides extra-linguistic causes into four major classes.
Those are :-

e Semantic changes due to religious changes
« Semantic changes due to social cultural and economic changes
o Semantic changes due to geographical conditions
» Phsychological causes
Linguistic causes are divided into six major classes. Those are :-
e Semantic changes due to phonemic changes
o Influence of foreign language
e Re-borrowing
o Need for a new name
o Re-motivation

o Analogy
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According to him these are the main causes. Kapil Deva Dvivedi explains
cuases of semantic changes in three major divisions as arthasanikoca,
arthavikasa and arthadesa.

Arthasanikoca

The etymological explanation of a word, may not denote all things which
are the exact explanatories. E.g. g¢o, "the thing which is moving" is the
etymological meaning. That means, which ever things are moving all those
can be refferred to go in Sanskrit. But now the word go is famous only in
the meaning of 'cow'. The meaning is reduced from the all moving things
to cow. This phenomena is known as arthasamkoca or shrinking of word
meaning. The words, which have rudi meaning come under this category.

Arthavistara

Some part of the meaning gets expanded and it shows the meaning of the
word itself and the nearest meaning also. E.g. pravina, originally meant
"one who was skilled in playing a musical instrument called vina'. The word
now comes to mean "a person skilled in anything". Here it lost the second
part of the meaning. Most probably it shows the nearest meaning and some
times it shows the etymological meaning also.

Arthadesa

The etymological meaning of a word will impose up on a particular thing
and this will act as main. E.g. mrga, "animal" is the meaning. The meaning
is now restricted in to "deer', and also have the main meaning quality, that
is animality. Here the universality (animality) of mrga is imposed in to a
small group (deer group). This is called adesa or imposition of meaning.

Though Hindi is descended from Sanskrit, and bears a lot of commonality
with original Sanskrit words with regards to the meanings, yet we see many
instances where it has undergone various kinds of changes such as expansion,
shrinking, etc. This is the main cause behind the un-matched synsets. In
what follows give a detailed report on mismatches.
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8.3 Report on various mismatches

We reporte below various kinds of mismatches between the synsets from
Hindi WN and Amarakosa.

8.3.1 Conceptual Problems

Some times Amarasimha's concepts are totally different from HWN concept.

a) Asura and Raksasah

According to Amarakosa "asuras" are the sons of Diti. Raksasas are the
followers of "nirrta". But in Hindi WordNet both of these words are
considered as one under the "ID 00003165". In this nairrta and daitya both
belong to the same synset. But according to Amarakosa both these words
are members of different synsets.

1D 00003165

SYN RIERT, 3RIR, STEH, AT, T, o, fermeR, aa, TR,
TR, Y, FRd, IR, AUSIT, EdiquR, EaTuR, e, TdTR,
PR, behs, TR, IR

CONCEPT &3l ¥ A1+ d ¥ SITHN St &7 faRieft omf el & qerr ey,
ST anfe 6t o7 €

EX "IRTGH el H X1&RA & <) < 9 P T Rdet BiaT AT

b) Buddha and Sakya

According to Amarakosa "Buddha' and 'Sakya' are the members of
different synset. In Amarakosa 'Gautama, Mayadevisuta, Sauddhodani'
are considered as "Sakya'. The synset of Buddha is followed by the synset
of Sakya as given below. Thus, Amarasimha considering Sakya as the
incarnation of Buddha . Because of that he explained Sakya as Mayadevisuta
and Sauddhodani. In HWN Gautama and Buddha are considered as one,
and therefore, naturally, Mayadevi is Buddha's mother according to the ID
00017350.
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Amarakosa synsets

Head Word 9&:

Synset Tad, g5, 5, B, TRRI, T=vs, A4s,
I, TANT, GRS, 3rgaantes], 9+, THivs, Tefie,
AR, Hte, oD, Soee

and

Head Word AT

Synset I, 3rchere], MaH, AR, AFIRIE,
FaterRrg, etgef

HWN synsets

ID 00002498

SYN T g, g8, T, WEE_§g, MaHgs, Jemd

CONCEPT stg o9 & Yadie e WIEH BT SR JHT ST €

EX 'R i g Y aRfvafor vereh &

and

ID 00017350

SYN AT, AR

CONCEPT w8 &1 Al

EX 7R <Y gL Y aet off

8.3.2 Extended usage of the concept

Language, as is known, undergoes changes constantly. Hindi is an offshoot
or a prakrta language originated from Sanskrit. Over a period of time, some
of the concepts got deviated or shifted from the original concepts. Further
the influence of other languages such as Persian and Arabic over Hindi has
added more shifts to Hindi. This is obvious from the following examples.
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Svargah

According to HWN Svargah is having two synsets. 1D 00007040 and ID
00006980. The first one is matching with the Amarakosa synsets concept
which is indicating "heaven", but the second one is describing Svargah as
the place, which is attractive and pleasurable. The gloss which is given by
HWN for the second sense is like this "#HI8® AR ESR—D ¥ A", This is
an extended use of the concept heaven.

8.3.3 Shrink usage of the concept

In some cases the concepts from Amarakosa may shrink in to one synset in
HWN synset. For example :-

ID 00004440

SYN /IGTEd, HeTed, IS AR

CONCEPT Udh UbR Pl §ST &

EX QAT AT ST & o 31t off TR 7 <otest At e &

According to Amarakosa Kalahamsah and Rajahamsah are members of
different synset. Kalahamsah means "drake' and Rajahamsah means "verity
of a goose whose leg and beak are in red color". But in HWN all these are
members of a single synset.

Amarakos$a synset

Head Word Pholed:
Synset Phled, blarg
and

Head Word NNESE
Synset RN

8.3.4 Economy and expansion

Amarasimha uses a single synset for describing the plant and fruit. This
is a kind of economy used by Amarasimha. He gives some rules in
vanausadhivarga like this :-
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e vt 94 ediaaarey: R
N\ N\ N\ - \

STV IAEFS e ll (2.4.18)

STEd o thel STFedT SF: it ST ST |

gSy ST FaforsT: S hetll (2.4.19)

faerfemeg geisf g0 Frefidsf urea
The meaning is like this, the names of plants generally become neuter, to
signify the produce of the plant viz. flower, leaf, fruit, tuber, root, etc..
Except haritakyadi?, which are feminine denoting the fruit, etc. In these
instances, derivatives are employed to signify the fruit, and in some other
instances likewise, as bailvam etc.. Here the neuter, the derivative, and
the irregular feminine, are all three employed. Jati and certain others (as
yuthika, mallika etc.) irregularly retain the original genders, to signify the
flower of the plant, so do the names of corn and pulse, to signify the seed.
And so do vidari, and others (as Gambhari, etc.) to denote the root, or
the blossom, some add the fruit. here the neuter, and the original feminine
gender, are both admissible, and even the masculine.

After this he starts giving the synonyms of plants. So we can extract the
words which denote the parts of a palnt using these rules.

HWN created separate synset for both the plant and the fruit. For
example :-

D 00005618
SYN goal, Baral, BRaT, difcar

CONCEPT U GleT RRIeh! Sie 5:Tel & o1 37a &

EX T R RS 7 8 & PR gol I TS

and

D 00008329

SYN g, Baral, BRaT, difcrar

CONCEPT U Ui &l Si€ I J-dTel 3R TS & B 7 el &
EX "EeST T I URRIED e &'

2haritaki, kosatakr, nakharanjant, Saskandhi, dadi, dodi, svetapaki, arjunapaks, draksa,
kala, dhvaksa, gabhika, kandakarika, pippali, cimpa and Sephalika
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We observe that the synsets of both plant and fruit are the same.

8.3.5 Diachronic changes

It means the changes of the word meaning in a span of time, because of
cultural variations. In these cases there must be some difference between the
meaning of a word in the Amarasmha's time and modern time. Example :-

a) Lanchana

In this case the word lanchana is used by Amarasimha in the meaning of
cthnam. The synset is given below :-

Head Word fo@dq,
Synset forg, 37g, Pelg, A&, o169, oPeH, forg, FIft, ug, &,
EEIG]
But in modern times it is changed in to a negative meaning, and also it is
reflected in HWN. In HWN the word lanchana has negative connotation.
HWN synset is given below.

1D 00000178

SYN TS, oIS, Peids, SN, SN, STET, JTFY, AU, DI
CONCEPT ot &R oI ST aTefl a9

EX =TT Ar el fobedt @ TRA TR oTie o Sieh 81 8

b) Nutanapatram and Nutanapkurah

Here in this case the concepts of nutanapatram and nutanankurah are
shrinked in to one concept because of diachronic changes. The synsets are
given below.
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Amarakos$a synset

Head Word bSEREEN

Synset ety gea

and

Head Word TAgR:

Synset 3@?@1‘%@ SIgR, Ul

HWN synset

ID 00000643

SYN PiUel, PIuc], D, [bderd, fbarer, 79 ysd, Fausd,
=TS u<ht, o, uma, fherer, vard

CONCEPT AT el gAT DI U<l

8.4 Suggestions for HWN

There is a need to look at the synsets of HWN critically. While comparing
the synsets with those of Amarakosa praryayapadas, we noticed the following
erTors.

8.4.1 Repetition of Synsets

In HWN some of the synsets have more than one entries as shown below.
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First case

ID
SYN

CONCEPT
EX

and

ID
SYN

CONCEPT
EX

Second case

ID
SYN

CONCEPT
EX

and

ID

SYN
CONCEPT
EX

00012253

Tget, Tef, Tqet _ . .
T DIcaR U RI®T e iy & oy St S &
RIS T TS FE & SuART B §

00012404
U% PICER US 3 UTH TS Sl Gie & ol ST Sl &
" B ¥ e IR SATEa GRiaT

00001150

Sfoarm, Sfoa MR, TR, gfomel, SeaR, SR,
U], 3TORIET

RITepT ST AT 3T el 3 2 b

"fexaTS SHaTelt ol gy e &

00008046

fSqepT 51 SRl g 8 9
'8 TR MR &'

118



8.4.2 Wrong synset

1D 00002074
SYN =, o, fd, 999, e, Sft, 3id:aeur, Jwd:aheuT,
e g afee. 3icR, AR, Sied, STe, e,

e, e, Re, 3R, 3], 3Nt
CONCEPT WIfORI & 3¥d, Aheu—faded, gouT, faR i dar afh
EX ' T T DI T BRAT BT DI § / TR P A DI I1d B

T el &
Here the words peta, tabiyata, tabiyata do not have the meaning described
in the concept and hence these words should be removed from this synset.

8.4.3 Different Concepts but synset members are same

This is a problem which occur in the HWN itself. The problem is this, two
synsets are almost same, but concepts are totally different.

ID 00022398

SYN i‘l[l If\. [ II -I II -i II jl ’ 35[ II Wl | [ II
PNT

CONCEPT U® ueft

and

ID 00022399 _ _

SYN RIS, PR, RRIRT, SR, 991, RS, e, e, FRN,

« N

CONCEPT U g-ufa Sl sRATd § St &
EX '"Tel oot dTet YR & WANT 3 T STt dlel 81 9T &'

8.5 Conclusion
The comparison between HWN and Amarakosa showed that there is very

little common between the two. That means, in order to enrich the
Amarakosa synsets with various kinds of relations among them, one has to
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provide these entries manually, which is a substantial task. Nevertheless
this study was useful to link the Hindi synsets with those of Amarakosa,
and it should be extended further to other Indian Languages as well. Such
a study will also give a fair idea about how various languages have deviated
from Sanskrit.

Further, the ontology used by HWN also differed from that of the Vaisesika
ontology. It was natural for us to follow Vaisesika ontology and extend it
further for the kind of task that is at hand rather than adapting some other
ontology.

In the chapter on ontology, we discuss the concerns.

The second important aspect was that the various kinds of relations used
by WordNet were not sufficient to describe the 'structure' of Amarakosa
faithfully. Chapter five describes various kinds of relations implicitly marked
in Amarakosa. We decided to make this in-built inherent information explicit,
rather than just adapting/imposing WordNet structure on Amarakosa.
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Chapter 9

Conclusion

9.1 Amarakosajnanajala as a model for other
kosas

The study of Amarakosa from a point of view of exploring the relations
was undertaken to reveal the implicit knowledge and make it explicit. The
resulting computational tool helps a Sanskrit reader to get a feel for various
kinds of relations mentioned in the Amarakosa and thereby its richness as
a knowledge source. The hierarchical relations such as is a part_of and
is_a_kind_of will be of help in information extraction, while the associative
relations help a reader to get the cultural knowledge.

Sanskrit has a rich tradition of kosas. Most of them are arranged as a list
of words with similar meaning (synonymic) or a list of words indicating
various shades of a given word (polysemic). Namamala, Sabdaratnakara,
Sabdacandrika are a few among the first type and Nanarthasangraha,
Anekarthadhvanimangary, Visvaprakasa are a few examples of the second
type. Amarakosa, Abhidhanaratnamala and Vaijayantikosa has both kind of
entries.

This implementation may serve as a model to build similar tools for various
other ko$as mentioned above.

The Amarakosa is now available with various kinds of search facilities as a
web service at
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http://sanskrit.uohyd.ernet.in/~anusaaraka/sanskrit/samsaadhanii/
amarakosha/home.html.

9.2 Future

Amarakosajnanajala or Knowledge-Net of Amarakosa can be used for a
variety of Natural Language Processing tasks including information retrieval,
semantic tagging, disambiguation, ontologies etc.

Information Retrieval: synonymy relations are used for query expansion to
improve the recall of Information Retrieval.

Semantic tagging: It constitutes sense inventory which is the basis for
semantic tagging, i.e. texts are tagged with synset identifiers.

Disambiguation: Semantic relationships are used to measure the semantic
distance between words, which can be used to disambiguate the meaning of

words in texts.

Ontologies: Amarakosajnanajala can be seen as an ontology to be used for
a variety of knowledge-based NLP tasks.
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Appendix A

W X-notation

This is a roman transliteration scheme for Devanagari.

aAiluUgQLeEo OaMaHaz

wr

JAMISISHHHGUY aMaital an: 3f
kKgGf cCjJF
PYTH ¢ 48 9H]
t TADN wWxXn

cdge A LI
pPb Bm

RO T e U
vrl vSRs h
XA g

¥ = (+3T+H+37 (rAma)
F = H+FH+I+U[+37 (kqRNa)

Figure A.1: WX-Notation Chart
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Appendix B

Amarakosa and MW
comparison result

The gender information of a word from Amarako$a given by Amarasimha
is compared with the gender information of the word in Monier William's
Sanskrit-English Dictionary. The details of the comparision is given in fourth
chapter (4.3). Here genders are marked viz. N, M, and F. Here 'N' indicates
neuter gender, 'M' indicates masculine gender and 'F' indicates feminine
gender. The result is given in this order Word viz. Amarakosa's gender
information, MW's gender information, and MW's reference. In MW's
reference page number and column number of the word is given.

B.1 Gender defined by words

Some times Amarasiniha indicates gender by words, but MW is not matching
with this. These kind of cases are listed here.

Word, Amara_Gender#MW_Gender,Amara_reff ,MW_reff Pg.No._Cl.No.
1) sArasana,N#M,klIbe sArasanaM ca, [p=1209_1]

2) vafkRaNa,M#N,puMsi vafkRaNaH, [p=911_3]

3) yuga,M#N,yAnAxyafge yugaH puMsi, [p=854_1]

4) xiv,F#M,xyoxiv0 xve swriyAm, [p=478_3]

5) bali,F#M,baliH prANyafgaje swriyAm, [p=723_3]
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B.2 Gender information from word forms

The gender of the word can be decided from the word endings for some cases,
but some of these type of cases also not matching with MW. These kind of
cases are listed here.

Word, Amara_Gender#MW_Gender,Amara_reff ,MW_reff Pg.No._Cl.No.
1) paviwraka,N#M,SaNasUwraM paviwrakam|, [p=611_1]

2) AlavAla,N#M,syAxAlavAlamAvAlamAvApaH, [p=153_3]

3) AvAla,N#M,syAxAlavAlamAvAlamAvApaH, [p=155_2]

4) upaniRkara,N#M,waw purasyopaniRkaram, [p=201_1]

5) grAmAnwa,N#M,grAmAnwaM upaSalyaM syAw, [p=373_3]

6) kutannata,N#M,kutannataM xASapuraM vAneyaM paripelavaM, [p=288_1]
7) suniRaNNaka,N#M,viwunnam suniRaNNakam, [p=1226_3]

8) apAna,N#M,guxaM wvapAnaM, [p=54_2]

9) alika,N#M,lalAtamalikaM goXiH [p=95_1]

10) sArasana,N#M,waw sArasanamaXikAFgaH, [p=1209_1]

11) kAlapqRTa,N#M,kAlapgRTaM sarAsanam, [p=277_2]

12) prAjana,N#M,prAjanam woxanam wowram, [p=703_2]

13) kaNiSa,N#M,kaNiSam SasyamaFjarI, [p=245_1]

14) puRpakewu,N#M,rIwipuRpaM puRpakewu pORpakaM, [p=639_2]
15) SaSaloman,N#M,SaSorNam SaSalomani, [p=1060_1]

16) kuFjarASana,M#N,pippalaH kuFjarASanaH, [p=288_1]

17) 1AkRAprasAxana,M#N,syAwpattI 1AkRAprasAxanaH, [p=899_3]
18) sUraNa,M#N,arSoGnaH sUraNaH kanxaH, [p=1243_1]

19) pariGAwana,M#N,pariGaH pariGAwanaH, [p=593_2]

20) wilOxana,M#N,kqsaraswu wilOxanaH, [p=448_2]

21) vasna,M#NF,mUlyam vasnoZpyavakrayaH, [p=931_3]

22) aSmagarBa,M#N,marakawamaSmagarBo harinmaNiH, [p=114_1]
23) suKavarcaka,M#N,kApowaH suKavarcakaH, [p=1221 2]

24) snu,M#FN,snuH prasWaH, [p= 1268_1] [p=1267_3]

25) warxU,M#F,syAwwarxurxAruhaswakaH, [p=440_2]

26) riti,M#F,SqFgl BqFgl ritiswuNdI, [p=880_2]

27) pIlwaxAru,N#M,pIwaxAru ca xAru ca, [p=629_3]

28) aheru,F#M,aheruH aWa..... , [p=125_3]

29) SiroXi,F#M,aWa grIvAyAm SiroXiH kaMXarewyapi, [p=1072_3]
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B.3 Compound words

In some cases of compound words, it is very difficult to decide the gender. For
these kind of cases we are following the information from the commentaries.
But MW is not matching with these informations. These kind of wors are
listed here.

Word, Amara_Gender#MW_Gender,Amara_reff ,MW_reff Pg.No._Cl.No.

1) wrixiva,M#NF,svarganAkaswrixivawrixaSAlayAH, [p=458_3]

2) heramba,M#N,apyekaxanwaherambalamboxargajAnanAH, [p=1305_2]

3) jagaccakRus,M#N, jagaccakRurlokabanXuswrayIwanuH, [p=407_3]

4) mAsara,M#N,mAsarAcAmanisrAvA, [p=815_1]

5) vaswa,M#N, swamBacCAgavaswacCAgalakA, [p=932_3]

6) avaxAha,N#M,laGulayamavaxAheRtakApaWe, [p=99_ 2]

7) avanwisoma,N#M,avanwisomaXAnyAmlakuFjalAni ca kAFjike|, [p=100_3]
8) banXUkapuRpa,M#N, sarjakAsanabanXUkapuRpapriyakajIvakAH, [p=721_2]
9) mAlAwgNaka,N#M,mAlAwgNakaBUswqNe, [p=813_3]
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Appendix C

Sample Outputs

CISIEED
IEN

arel: :: effaR: | g G | dhad, g9, Hiex, wiferd

31ef: o T | I o: AIRG: | TS, Y, T, HH, TR, Aol TR, 9w,
CISIEE]

Figure C.1: Example of ajivika
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GTERTa‘T(Holonymy)
g‘
>$ﬁ:::$§ﬁ|ﬁ:::ﬁ@ﬂﬁ:|&]§ﬁ,ﬁﬂ@,ﬂ?ﬁ?ﬂ
>ae: 1 B | ;1 ASIE: | URTRE, wIfl, 9R, v, R
>3 1 YO | W :: A | 975, W, UAE, I
>3] :: T | W o: A | TH, Fody, GEH, IRN, 999, a9, s, FE, AR, 79,
T, T8, PRI, IR, AT, ATEH, G, &, AR

Figure C.2: Example of avayvi

F9I9: (Meronymy) _‘

\
<8

AL :: T | F: 1 FSHA: | TH, PelaR, e, IRR, g9, T, g, P, i, 7, 77, <8

BRI, I, e, 3T, 8T, &5, 3R

SEREIY

e o: TR | % o e | g, s, Rl @
Haitt:qm'lﬁﬂﬁﬁa‘ﬂﬁ:::?:ﬂﬂﬁﬂﬁﬁﬂ

3 ::ﬂm‘{|ﬁ= ::&ﬂaﬁ:|gﬁiﬁ,§ﬁaa,ﬁrth@
e o: MITE: |E|"? ::‘:FJ,’GEIEI"{[:|‘T“4T9T€LGRT§

el :: AN IG: | Ol 2 AT | Foldd, Jod

37l :: PIERRATH: | T o: FYSIERT: | YOT, T
L: :: PUAUCETARE: | I :: TG | Siged, Bletd, fUte “|

Figure C.3: Example of avayava

TSI : (Hypernymy)
T
>37ef: 1 TET | G o ARG | GRIF, T, S, fsyud, siiveft, sfewy, Ao, freag
>arel: o: Tl | : o: TGt | A1), |G, e, gifeet, e, sraferll, Hawdl, AiaRa, axfyofl,
>afel: :: TENTE: | @ :: ITNGRT: | SITIeR, WielleR

Figure C.4: Example of hypernymy
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3 -

ORI

e
a7el:
FHel: o
37el:
3 )
Y o
e o

T | T 2 e | 7, W, s, Eie, Fe, S, wad, waer, o,

YRR (Hyponymy)
<t

ST | G o: E: | GREI e, FeateT, woiel, fagTET

:: RO A | T 1 RDT: | FeRont

T | i < iRt | R, T, Sgear, Rsoued, sl ey, faer, Bew

s AT | Gl o ATRERT: | IR, SRy, SR, I

ST | I 2: TR | HgeIH=awT, T, T, Wi
T faae T | o o A | STEe, Sear
e BraERIEdeSTaTat | & : :: aienT: | BT, TR >

Figure C.5: Example of hyponymy
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Appendix D

Amarakosa and Hindi WordNet
comparison result

Amarakosa Head Word and Hindi WordNet synset ID

svargaH

xevaH

xevayoniH
asuraH

buxXaH

brahmA

viRNuH
vasuxevaH
balaBaxraH
kAmaxevaH
kAmabANaH
aniruxXaH
lakRmlI
viRNu-gaxA
viRNu-KadgaH
viRNoH maNiH
viRNu-SafKaH
viRNu-lIAFCanam
viRNu-cakram
viRNoH manwriH
viRNoH sAraWiH
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ID 00007040
ID 00002484
ID 00009157
ID 00003165
ID 00002498
ID 00002198
ID 00002185
ID 00008010
ID 00002808
ID 00001988
ID 00021641
ID 00001003
ID 00002959
ID 00014446
ID 00018860
ID 00007828
ID 00008194
ID 00019349
ID 00005103
ID 00001397
ID 00021560



garudaH

SivaH

Siva-XanuH

Sivasya jatAbanXaH
pArvawl
sixXiH,1,aNiman,
sixXiH,2,gariman,
sixXiH,3,ISiwva,
sixXiH,4,laGiman,
sixXiH,5,mahiman,
sixXiH,6,prAkAmya,
sixXiH,7, prApwi,
sixXiH,8,vaSiwva,
aNuwAxyaRtaviXapraBAvaH
gaNeSaH
kArwikeyaH

nanxiH

inxraH

inxrapuraH

Sacl

inxrasAraWiH
inxravanam
jayanwaH
inxrahaswiH
inxrasya vajrAyuXam
xevarRiH

amqwam

xevagafgA
meruparvawaH
xevavgkRaH
aSvinlkumArO
sanawkumAraH
apsaras
GagwAcInAmApsarA
menakAnAmApsarA
ramBAnAmApsarA
urvaSInAmApsarA
wilowwamAnAmApsarA
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ID 00004434
ID 00002061
ID 00000794
ID 00020768
ID 00002190
ID 00015156
ID 00022409
ID 00022417
ID 00022411
ID 00022407
ID 00022415
ID 00022414
ID 00022419
ID 00014078
ID 00004132
ID 00004263
ID 00007974
ID 00002977
ID 00020982
ID 00008534
ID 00026562
ID 00016871
ID 00022894
ID 00000964
ID 00007273
ID 00019549
ID 00003170
ID 00004872
ID 00005436
ID 00004217
ID 00008023
ID 00007575
ID 00008324
ID 00021001
ID 00019259
ID 00019260
ID 00019261
ID 00021015



hAhAnAmaxevagAyakaH
hUhUnAmaxevagAyakaH
agniH

agnijvAIA

agnikaNaH

Basman

agneH nirgawajvAIA
yamaH

rAkRasaH

varuNaH

vAyuxevaH
savqRtikaH vAyuH
SarlravAyuH,1,apAna
SarlravAyuH,2 prANa
vegaH

SIGram

avirawam

awiSayaH

kuberaH

kuberapurl

kuberasya uxyAnam
kuberasWAnam
nalakUbaraH
kuberavimAnam
kinnaraH
sAmAnyaniXiH
viSeRaniXiH
AkASaH

xik

xakRiNaxik

pUrvaxik

paScimaxik
xakRiNaxiSAyAH svAml
uwwaraxik
AgneyaxiggajaH
vAyavyaxiggajaH
[SAnaxiggajaH
suprawlkasya haswinl
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ID 00021363
ID 00021359
ID 00026468
ID 00001298
ID 00001993
ID 00009643
ID 00000511
ID 00004348

ID 00003165, ID 00006697

ID 00005402
ID 00026475
ID 00012308
ID 00004968
ID 00005361
ID 00005800
ID 00002620
ID 00002868
ID 00002403
ID 00008354
ID 00023984
ID 00017191
ID 00008457
ID 00021293
ID 00007945
ID 00008644
ID 00004595
ID 00013820
ID 00002176
ID 00003606
ID 00006084
ID 00006898
ID 00006616
ID 00020886
ID 00003776
ID 00020884
ID 00020885
ID 00022396
ID 00022903



agnyAxikoNasya nAma
meGaH

ViXyuw

inxraXanus

varRam

jalakaNaH
vAwaprakRipwajalakaNaH
varRopalaH

xivasaH

anwar X Anam

canxraH
ravicanxrabimbam
canxrasya RodaSAMSaH
KaNdamAwram
nErmalyam

jyowsnA

cihnam

SoBA

paramA SoBA

himam

himasamUhaH
Slwalaxravyam

SEwyam

agaswyaH

lopAmuxrA

XruvaH

pawnl
aSvinl-nakRawram
nakRawram
uwwaraBAxrapaxA-nakRawram
pUrvaBAxrapaxA-nakRawram
puRya-nakRawram
viSAKA-nakRawram
XaniRTA-nakRawram
mqgaSirA-nakRawram
bghaspawiH

mafgalaH

SukrAcAryaH
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ID 00001312
ID 00002182
ID 00007275
ID 00001017
ID 00006809
ID 00000429
ID 00006829
ID 00023532
ID 00001965
ID 00010007

ID 00026474, ID 00002196

ID 00012584
ID 00001063
ID 00001957
ID 00001013
ID 00001062
ID 00001928
ID 00005328
ID 00024404
ID 00006826
ID 00010334
ID 00002597
ID 00006828
ID 00014702
ID 00021810
ID 00026806
ID 00003057
ID 00006914

ID 00001234,ID 00000890

ID 00011299
ID 00011298
ID 00006984
ID 00011289
ID 00011296
ID 00006964

ID 00000227,ID 00004941

ID 00004398
ID 00004223



buXaH

rAhuH

SanlH

sapwarRayaH
rASInAmuxayaH
rASiH,1,meRa
rASiH,2,vqRa

sUryaH
sUryasAraWiH
kiraNaH

AwapaH

praBA

awyuRNam
[RaxuRNam
mqgawqRNA
samayaH

wiWiH

prawyURaH

xivasaH anwyo BAgaH
xivasaH maXyo BAgaH
sanXyA

rAwriH

xinAnwaH
prAhNAparAhNamaXyAhnAH
canxrik Ayukwar AwriH
awyanXakArarAwriH
rAwrimaXyaH
praharaH

pUrNimA
parvasanXiH

amAvAsl
pUrNacanxrasahiwA pUrNimA
grAhaNam
xvAxaSakRaNAH
aparapakRaH
pakRaxvayO
paFcaxaSaxinAni
pUrvapakRaH
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ID 00000225
ID 00003223
ID 00026563

ID 00010175,ID 00010176

ID 00007888
ID 00027116
ID 00000362

ID 00002186,ID 00026805

ID 00003040
ID 00007798
ID 00002393
ID 00003454
ID 00002546
ID 00004396
ID 00009738
ID 00000878
ID 00005993
ID 00003886
ID 00000174
ID 00006195
ID 00008163
ID 00002025
ID 00008164
ID 00008162
ID 00001032
ID 00001031
ID 00000631
ID 00000633
ID 00000630
ID 00000810
ID 00000629
ID 00000630
ID 00002919
ID 00007719
ID 00000914
ID 00001690
ID 00006604
ID 00000924



xvO mAsO

xvAByAmayanAByAM -
nAma-xvAxaSamAsAH
mArgaSIrRAmAsaH

pORamAsaH

samarAwrinxivakAlaH

cEwramAsaH

mAGamAsaH

PAlgunamAsaH

ARADamAsaH

jyeRTamAsaH

vESAKamAsaH

SrAvaNamAsaH

ASvinamAsaH

BAxrapaxamAsaH

kArwikamAsaH

jyeRTARADAByAm gqwuH
mArgapORAByAM niRpannaH qwuH
cEwravESAKAByAM niRpannaH qwuH
mAGaPAlgunAByAM niRpannaH qwuH
grIRmaqwuH

SrAvaNaBAxrAByAM niRpannaH qwuH
ASvinakArwikAByAM niRpannaH -
qwuH

xEvayugasahasraxvayam

pralayaH

pApam

AnanxaH

XarmaH

SuBam

praSaswam
prAkwanaSuBASuBakarmaH
kAraNam

AwmA

mAyA

prANiH

jananam

manas
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ID 00003905

ID 00026761
ID 00008482
ID 00000782
ID 00010055
ID 00000648
ID 00000808
ID 00007024
ID 00003693
ID 00000779
ID 00000778
ID 00000780
ID 00003692
ID 00000781
ID 00004342
ID 00004859
ID 00010343
ID 00007172
ID 00009357
ID 00004859
ID 00006810

ID 00010092
ID 00004211
ID 00002086
ID 00002716
ID 00003423
ID 00020133
ID 00011763
ID 00003464
ID 00001653
ID 00003050
ID 00000531
ID 00002488
ID 00000748
ID 00003597
ID 00002074



buxXiH

sAvaXAnawA

vAsanA
XAraNAvawbuxXiH
manovyApArakarmaH
warkaH

niScayaH
saMSayajFAnam
awasmiwwajjFAnam
paraloko nAswlwi BAvaH
sixXAnwaH

afglkAraH

mokRaH
mokRopayogibuxXiH
SilpAxiviRayakabuxXiH
ajFAnam

viRayAH
cakRurAxInxriyam
pAyvAxInxriyam
suganXaH

muKavasanaw AmbUIAxiH
SuklavarNaH

xurganXaH
plwasaMvaliwaSuklaH
[RaxXavalavarNaH
kqRNavarNaH
plwavarNaH
hariwavarNaH
rakwavarNaH
kapilavarNaH
kgRNalohiwavarNaH
sarasvawl

apaSabxaH
wifsubanwacayaH kArakAnviwA kriyA
vexavihiwakarmAH
pUrvacariwaprawipAxakagranWaH
oMkAraH
uxAwwasvaraH
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ID 00006167
ID 00010905
ID 00000912
ID 00006956
ID 00005772
ID 00005947
ID 00006506
ID 00008039
ID 00003539
ID 00011795
ID 00025497
ID 00010306
ID 00003818
ID 00001723
ID 00007968
ID 00000880
ID 00008046
ID 00003723
ID 00000863
ID 00001558
ID 00006658
ID 00013110
ID 00006200
ID 00014379
ID 00009713
ID 00002390
ID 00006859
ID 00012127
ID 00001682
ID 00009713
ID 00004350
ID 00003499
ID 00023649
ID 00007956
ID 00001166
ID 00003729
ID 00012558
ID 00014004



sawyArWaviRayiNI kaWA
warkaSAswram
arWaSAswram
vAkyaviswarakalpanA
xurvijFAnArWaH praSnaH
safgrahaH

XarmaSAswram

nAma

lokapravAxaH

vArwA

samasyA
hukarwgkAhvAnam
SapaWaH
vacanopakramaH
vakRyamANOpayogyar WavarNanam
qNAxiny AyaH
surapAnAxi miWyA pApoxBavanam
miWyAvivAxaH

praSnaH

uwwaram

klrwiH

swuwiH

uccEH Sabxanam

jugupsA
BayaxarSakavAkyam
apriyavacaH
samBARaNam
prayojanaSUnyonmawwAxivacanam
bahuBARaNam
anuSocanokwiH
anyonyaviruxXavacanam
axBuwapraSnaH
SApavacanam
SoBanavacanam
aSlllavacanam
karkaSavacanam
ninxAvacanam
asawyavacanam
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ID 00004039
ID 00006452
ID 00003531
ID 00004039
ID 00008226
ID 00012645
ID 00025509
ID 00000223
ID 00010730
ID 00003566
ID 00003874
ID 00005838
ID 00004252
ID 00003581
ID 00000818
ID 00004195
ID 00008486
ID 00009797
ID 00007553
ID 00001677
ID 00001142
ID 00003632
ID 00013265
ID 00000142
ID 00018230
ID 00024557
ID 00003565
ID 00001089
ID 00003563
ID 00004555
ID 00002836
ID 00000178
ID 00003008
ID 00003738
ID 00003186
ID 00002641
ID 00002219
ID 00001566



SabxaH

sawyavacanam
bahuBiH kqwaH mahAXvaniH
gAnam

prawiXvaniH
gAnXArasvaraH
maXyamasvaraH

niR AxasvaraH
qRaBasvaraH
RadjasvaraH
paFcamasvaraH

vINA
sapwawanwriyuwA vINA-siwAraH
murajAxivAxyam
vINAxivAxyam
vaMSAxivAxyam
kAMsyawAlAxivAxyam
cawurvAxyAH
mqxafgaH

Berl

yaSaHpatahaH

vINAxaNdA XaHsWiwaSabxagAmBIryA-

rWacarmAvanaxXaxAruBANdaH
vAxyaviSeRaH

narwakl
maXyasamayanqwyaglwavAxyam
wAlaH

gAnawanwrllayaH

ngwyam

ngwyaglwavAxyAnAm melanam
yuvarAjaH

rAjapuwrl

avaXyabrAhmaN AxerxoRokwiH
mAwA

mAnyaH

jyeRTaBaginl
manogawaBAvABivyaFjakam
nqwyaviSeRaH
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ID 00001583, ID 00002771

ID 00012118
ID 00002159
ID 00004897
ID 00005694
ID 00016108
ID 00007527
ID 00026025
ID 00008593
ID 00010134
ID 00009321
ID 00000407
ID 00016927
ID 00000397
ID 00000399
ID 00026874
ID 00000398
ID 00000395
ID 00000400
ID 00006350
ID 00000413

ID 00023895
ID 00000404
ID 00006361
ID 00000398

ID 00005983, ID 00005982

ID 00008337
ID 00006409
ID 00005938
ID 00004399
ID 00004408
ID 00023140
ID 00012408
ID 00003543
ID 00000214
ID 00002671
ID 00001987



SqfgArarasaH
karuNarasaH

vIrarasaH

hAsyarasaH

axBuwarasaH
BayAnakarasaH
rOxrarasaH

Bayam

manovikAraH
ciwwavikAraprakASakakat AkRAxiH
ahafkAraH

pariBavaH

lajjA

paraxravyecCA
parowkarRAsahiRNuwvam
kRamA

paScAwwApaH

SokaH

vEram

kopaH

ciwwaviBramaH unmAxaSIlaH
susvaBAvaH

snehaH

spghA

awiprlwiH

smaraNam

uwsAhaH
kAmAxijasmqwiH
kapataH

swrINAm SrqfgAraBAvajAH kriyA
kOwukam

krIdA

svarUpAcCAxanam
prasvewahewoswApaH
kanxukAxikrldanam

[Rax hAsaH

roxanam

romAFcaH
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ID 00021831
ID 00001633
ID 00003795
ID 00008439
ID 00015313
ID 00007422
ID 00021834
ID 00003368
ID 00007966
ID 00017570
ID 00002996
ID 00000044
ID 00007890
ID 00023706
ID 00002239
ID 00002942
ID 00002187
ID 00005293
ID 00002578
ID 00002817
ID 00003828
ID 00000031
ID 00000120
ID 00002994
ID 00002985
ID 00002131
ID 00003794
ID 00002427

ID 00004053,ID 00012626

ID 00010323
ID 00002427
ID 00002569
ID 00018545
ID 00006763
ID 00000672
ID 00010898
ID 00004554
ID 00012580



nixrA

XarmAxeScalanam
svaBAvaH

kampaH

uwsavaH

pAwAlam

bilam

BUmO varwamAnaM ranXram
anXakAraH

nAgAnAm svAmiH
nAgAH

nAgarAjaH
ajagarasarpaviSeRaH
nirviRaH xvimuKasarpaH
sarpaH

ciwrasarpaH

PaNaH

viRam
sWAvaraviRaBexAH
narakaH
narakaBexaH,4,mahArOrava
narakasWa naxl
wlvraxuHKam

samuxraH

jalam

warafgaH

jalaBramaNam

wlram
jalamaXyasWasWAnam
karxamaH
jalAxaciranirgawawadam
nOkA

kARTajalavAhinl
nOmaXyasWarajjubanXanak ARTam
nAvikaH

nirmalaH
awinimnapraxeSaH
gamBlIram
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ID 00006463
ID 00012091
ID 00006939
ID 00010279
ID 00003793
ID 00000889
ID 00005034
ID 00004818
ID 00002164
ID 00002811
ID 00001797
ID 00002810
ID 00002478
ID 00007635
ID 00002064
ID 00015089
ID 00000758
ID 00003171
ID 00003885
ID 00001011
ID 00016565
ID 00003948
ID 00004224
ID 00002650
ID 00001930
ID 00005941
ID 00008865
ID 00003975
ID 00005714
ID 00004371
ID 00007824
ID 00001269
ID 00006967
ID 00006075
ID 00011641
ID 00001914
ID 00002350
ID 00002420



XlIvaraH

uwwAnam

jAlam

mawsyaH
SaParlmawsyaH
rohiwamawsyaH
SAlamawsyaH
wimimawsyaH
wimifgalamawsyaH
nalavanacAriNo mawsyaviSeRaH
kUrmaH

kullraH

nakraH

'goha’ 'jalagoXikA' iwi viKyAwa-
janwuviSeRaH
jalUKA
sarvajalaSukwik AH
SafKaH

maNdUkaH
kacCapl

wat AgAxayaH
kUpaH

akqwrimajal ASayaH

kUpasyAnware rajjvAxiXAraNArWa-

xAruyanwraH
sapaxmAgAXajalASayaH
vApl
vgkRamUlakqwajalaX AraH
xurgAxipariwaH KAwam
naxlI

gafgA

yamunA

narmaxA
kgwrimasvalpanaxI
kAver] naxI
naxIsafgamaH
nllowpalam

Suklowpalam

ID 00009709
ID 00002045
ID 00000600
ID 00004448
ID 00014288
ID 00009944
ID 00023422
ID 00019503
ID 00014815
ID 00005563
ID 00003982
ID 00004136
ID 00006402

ID 00004881
ID 00004445
ID 00005074
ID 00001587
ID 00004449
ID 00016360
ID 00000201
ID 00004384
ID 00005567

ID 00005077
ID 00009369
ID 00001246
ID 00005094
ID 00007743
ID 00004430
ID 00003759
ID 00005391
ID 00001475
ID 00006397
ID 00003589
ID 00007656
ID 00004337
ID 00004411



jalakumBikA

SevAlaH

paxmam

SuBrakamalam
rakwakamalam
paxmakanxaH

BUmiH

mgx

sarvasasyADyaBUmiH
halAxyakqRtaBUmiH
nirjalaxeSaH

lokaH
vinXyahimAxrimaXyaxeSaH
grAmasamuxAyalakRaNasWAnam
jalAXikaxeSaH

sapafkaxeSaH
vAlukAbahulaxeSaH vaswuH ca
gavAM sWAnam

sewuH
pipllikAxiniRkAsiwamqwpuFjam
mArgaH

mArgABAvaH

cawuRpaWam

rAjaXAnl

nagaram

BiwwiH

ggham

saBAggham

yajFasWAnam

jalaSAIA

aSvAlayaH

maxyasanX Anagqham
SiRyANAM nilayaH
prasavasWAnam
gghamaXyaBAgaH

jAlakam

maNdapaH

xevAnAM rAjFAM ca ggham
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ID 00004254
ID 00010118
ID 00001628
ID 00014918
ID 00014823
ID 00000609
ID 00002510
ID 00000475
ID 00010520
ID 00015045
ID 00006505
ID 00001427
ID 00008526
ID 00007440
ID 00017901
ID 00004787
ID 00007173
ID 00004001
ID 00006885
ID 00003844
ID 00005828
ID 00015656
ID 00005300
ID 00004500
ID 00003871
ID 00026869
ID 00001901
ID 00007397
ID 00000004
ID 00006282
ID 00000735
ID 00021747
ID 00003691
ID 00000932
ID 00000459
ID 00003227
ID 00002192
ID 00001507



harmyAxyuparigqgham
wrINixvArAxbahirvarwamAnaH -
prakoRtakaH

prAfgaNam

xehall

gupwaxvAram

xvAram

nagaraxvAram
sOXAxyArohaNamArgaH
kARtAxikqwAvarohaNamArgaH
gghasammArjanl
gghanirgamanapraveSamArgaH
grAmaH
ggharacanAvacCinnavAswuBUmiH
sImA

gopagrAmaH

parvawaH

himavAn

vinXyAparvawaH

pARANaH

parvaw AwpawanasWAnam
parvawAgraH

giribilam

rawnAxyuwpawwis WAnam
axreraXasWorXvAsannaBUmiH
lawAcCAxiwagarBasWAnam
manaHSilAxiX AwuH

vanam

mahAvanam
kqgwrimavqkRasamUhaH
sarvopaBogyavanam
nUwanAfkuraH

pafkwiH

vgkRaH

qwAvapi PalarahiwasasyaH
praPulliwavqkRaH
sUkRmaSAKAmUIlayuwavqgkRaH
skanXarahiwavqgkRaH
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ID 00002555

ID 00001492
ID 00003235
ID 00010749

ID 00023795,ID 00001858

ID 00000798
ID 00008059
ID 00005823
ID 00010224
ID 00004424
ID 00020227
ID 00004696
ID 00012944
ID 00009423
ID 00023348
ID 00002340
ID 00002691
ID 00022435
ID 00002690
ID 00005179
ID 00001020
ID 00003959
ID 00004611
ID 00006796
ID 00009957
ID 00000474
ID 00002551
ID 00001484
ID 00004330
ID 00003534
ID 00000643
ID 00001878
ID 00002349
ID 00022554
ID 00001773
ID 00004578
ID 00001798



lawA

SAKA
mUlamAwram
vagkRawvak
agnisanxIpanak ARTam
kARTam
vgkRAxiranXraH
pawram
vgkRaPalam
avikasiwapuRpam
puRpam
puRpamaXuH
puRpareNuH
pippalavgkRaH
kapiwWaH
uxumbaraH
sapwaparNaH
jamBIraH
winiSaH
nimbawaruH-vakAyinl
AmrAwakaH-aMbAdA
maXUkaH
afkolaH

palASaH

vewasaH
vatavgkRaH
bilvavgkRaH
AmravgkRaH
SvewaloXraH
gugguluvgkRaH
priyAlavgkRaH
nArafgl
muRkakavqkRaH
JAvukaH
rakwaloXraH
kaxambaH
amlikAvqgkRaH
sAlavgkRaH
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ID 00007897
ID 00000644
ID 00002020
ID 00005253
ID 00003734
ID 00004273
ID 00004610
ID 00002535
ID 00000662
ID 00002901
ID 00004422
ID 00004510
ID 00004511
ID 00005405
ID 00000947
ID 00004956
ID 00018373
ID 00020094
ID 00019506
ID 00006720
ID 00015487
ID 00002234
ID 00014620
ID 00004048
ID 00001629
ID 00007152
ID 00006243
ID 00003462
ID 00018255

ID 00012253,ID 00012404

ID 00002512
ID 00008151
ID 00022869
ID 00017955
ID 00016152
ID 00004043
ID 00000728
ID 00008296



arjunavqkRaH
ifguxI
SAlmaliH
KaxiraH
eraNdaH
SamlvgkRaH

mayanaPalavqgkRaH

xevaxAruvgkRaH
SoNakaH
Amalak]
likucaH
jalavewasaH
panasavgkRaH
nimbaH
SiMSapA
SirlRaH
campakaH
bakulaH
aSokaH
xAdimaH
cAmpeyaH
ambvaraNiH
araNiH
karamarxakaH
wamAlaH
xevawAlaH
kqRNanirguNdI
yUWikA
kunxaBexaH
mAlawl
navamAlikA
banXUkaH
kunxam
karavIraH
XawwUraH
markatl
mURikaparNI
apAmArgaH
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ID 00021295
ID 00021365
ID 00018998
ID 00008828
ID 00000785
ID 00015659
ID 00014631
ID 00009153
ID 00007262

ID 00005886,ID 00005888

ID 00007097
ID 00023059
ID 00005403
ID 00007902
ID 00004069
ID 00008148
ID 00004046
ID 00003792
ID 00003182
ID 00009095
ID 00005145
ID 00012562
ID 00014786
ID 00005308
ID 00005523
ID 00016353
ID 00019696
ID 00003551
ID 00007303
ID 00009788
ID 00007426
ID 00020429
ID 00026509
ID 00016175
ID 00004047
ID 00012986
ID 00016964
ID 00003579



makFjiRtA
bAkucl
pippall
kAkaciFcA
SawAvarl
xAruharixrA
vASA
viRNukrAnwA
maXurikA
xrAkRA
yaRtimaXukam
kaxall

rAsnA
musall
gojihvA
nAgavalll
hareNukA
XAwaklI
aFjanakeSyAKyaxravyam
jatAmAMsI
wuNdikerl
jlvanwik A
cirAyawA
ajamoxA
punnAtaH
laSunam
punarnavA
SaNaparNI
jyowiRmawl
wrAyamANA
BqfgarAjaH
kAravellaH
patolaH
xUrvA
muswA
veNuH
balvajAH
ikRuH
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ID 00009710
ID 00016489
ID 00017638
ID 00022602
ID 00013691
ID 00015923
ID 00015146
ID 00020587
ID 00007555
ID 00002014
ID 00003505
ID 00004506
ID 00018560
ID 00022576
ID 00004970
ID 00006674
ID 00009428
ID 00018461
ID 00016483
ID 00025487
ID 00017170
ID 00021955
ID 00012483
ID 00001399
ID 00018833
ID 00007992
ID 00017680
ID 00022800
ID 00006816
ID 00016815
ID 00022399
ID 00001099
ID 00005857
ID 00002815
ID 00003175
ID 00007067
ID 00018783
ID 00008688



viraNamUlam
viraNam
wqNam

xarBaH
nAlikeraH
kramukavgkRaH
KarjuravgkRaH
kewakavgkRaH
siMhaH
warakRuH
vyAGraH
varAhaH
BallUkaH
vAnaraH
gaNdakaH
mahiRaH
mArjAraH
vgkaH
SalyaromANi
SalyaH
mqgaBexaH,camara
hariNaH
ajinajAwlyamqgaH
SaSaH
mURakaH
karNajalOkA
kgmiH

vqScikaH
UrNAxiBakRakakqmiviSeRaH
SyenaH
kapowaH
ulUkaH
KaFjanaH
cARaH

BqfgaH
kARTakuttaH
cAwakapakRI
kukkutaH
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ID 00000607
ID 00018526
ID 00001799
ID 00002902
ID 00004761
ID 00010879
ID 00004598
ID 00012855
ID 00000849
ID 00001499
ID 00001683
ID 00001412
ID 00007822
ID 00004066
ID 00004581
ID 00001392
ID 00007284
ID 00001311
ID 00025487
ID 00001516
ID 00008341
ID 00004417
ID 00006610
ID 00004618
ID 00000335
ID 00004447
ID 00004375
ID 00007271
ID 00014673
ID 00007228
ID 00004071
ID 00002161
ID 00004584
ID 00007326
ID 00022398
ID 00023299
ID 00027778
ID 00007515



kokilaH

kAkaH

cillaH

kAkaBexaH

SukaH

bakaH

cakravAkaH
krOFcaH

sArasaH

haMsaH

kuraraH
rAjahaMsaH

AdiH
maXumakRikA
varatA
maXumakRikAviSeRaH
JillikA

KaxyowaH
pawafgaH
BramaraH
mayUraH
mayUravANiH
pakRI

pakRiNA wuNdaH
aNdam
pakRivAsaH

SiSuH
swrlpuruRayugmam
samUhaH
sajAwlyEH prANiBira -
prANiBirvA samUhaH
paSuBinnasafGaH
manuRyaH
puruRaH

swrl

kopanaswrl
pattamahiRI
pariNIwA
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ID 00000749
ID 00004268
ID 00005256
ID 00012288
ID 00004439
ID 00007080
ID 00004437
ID 00004416
ID 00002200
ID 00004175
ID 00014488
ID 00004440
ID 00022912
ID 00007493
ID 00008974
ID 00006180
ID 00005565
ID 00004613
ID 00007025
ID 00004794
ID 00007541
ID 00006973
ID 00002063
ID 00000753
ID 00002057
ID 00004720
ID 00007083
ID 00011398
ID 00010729

ID 00003406
ID 00004821
ID 00003389
ID 00000858
ID 00002954
ID 00024195
ID 00001744
ID 00012878



pawivrawA

praWamamUDA

kany A

yOvanayukwA

puwraBAryA

svEriNI

viXavA

saKI

pakvakeSI

napuMsakam

prasUwA

vlrasya mAwA

veSyA

rajasvalA
garBavaSAxaBilARaviSeRavawl
garBiNI

xvivAramUDA
xvyUDApawiH

mAwqRvasuH suwaH
aparamAwqsuwaH

puwraH

puwrl

wanayaxuhiwroH nAma

piwA

svasmAjjAwapuwraH

Baginl

jananl

suwasya suwAyAH vA apawyaH
mAwulaBAryA
mAwurBrAwA

pawyurvA pawnyAH vA mAwA
pawyurvA pawnyAH vA piwA
BaginlsuwAH

puwryAH pawiH

pawyuH kaniRTaBrAwA
mAwuH piwA

piwuH piwA

piwAmahasya piwA
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ID 00008193,ID 00008195
ID 00015384
ID 00004409
ID 00007796
ID 00007130
ID 00004155
ID 00007334,ID 00018380
ID 00008267
ID 00001191,ID 00001195
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ID 00006893
ID 00004651
ID 00011019,ID 00022256
ID 00024148
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ID 00009137
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ID 00000680
ID 00002191
ID 00009492
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ID 00003677
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ID 00007194
ID 00006090
ID 00006238
ID 00006420
ID 00006140
ID 00009385



mAwAmahasya piwA
sapiNdAH

sagowraH
ekoxaraBrAwA
pawiH

mAwApiwarO
xampawl
garBaveRtanacarmaH
SuklaSoNiwasampAwaH
kukRisWagarBaH
bAlyawvam
vgxXawvam
wAruNyam
awibAlikA

bAlaH

vgxXaH

yuvA

jyeRTaBrAwA
kaniRTaBrAwA
nirbalaH

balavAn
svaBAvanyUnAXikAfgaH
hrasvaH
SravaNaSakwihInaH
kubjaH
KaNdiwakeSaH
jafGAhInaH
xehasWawilacihnaH
ORaXam
rogABAvaH
roganivAraNaH
rogaH

rAjayakRmA
nAsArogaH
kAsarogaH
pAxasPotanarogaH
SoWaH

KasurogaH
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ID 00009387
ID 00025684
ID 00000165
ID 00001833
ID 00003342
ID 00000212
ID 00005643
ID 00004520
ID 00005653
ID 00007473
ID 00007081
ID 00007305
ID 00019014
ID 00009139
ID 00004265
ID 00001194
ID 00005589
ID 00007098
ID 00000080,ID 00005422
ID 00006203
ID 00004020
ID 00000160
ID 00005423
ID 00007196
ID 00026521
ID 00011714
ID 00012867
ID 00005998
ID 00003735
ID 00008407
ID 00000732
ID 00001423
ID 00003294
ID 00007186
ID 00004646
ID 00019167
ID 00002907
ID 00015193



gAwravirGaNaH
visPotaH

guxarogaH

vraNam

saxA galawo vraNam
vamanam
mUwrakqcCram
BaganxararogaH
jvaraH
prameharogaH
pAxavalmlkarogaH
vixraXirogaH
vExyaH
roganirmukwaH

rogl
vAwakqwaciwwaviBramaH
acakRuRkaH
mUrcCAvAn

carmaH

rewas

kaPaH

piwwam

mAMsam

rakwam
hgxayakamalam
maswakaBavasnehaH
malam
uxaryajalASayaH
grlvA

XamaniH

anwram
kukRivAmapArSvemAMsapiNdaH
kukRerxakRiNaBAgasWamAMsaKaNdaH
snAyuH

purlRam

1A1IA

mUwram

asWiH
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ID 00004647
ID 00005283
ID 00006142
ID 00005050
ID 00009266
ID 00008587
ID 00003153
ID 00012859
ID 00005964
ID 00007730
ID 00015945
ID 00023684
ID 00003322
ID 00001831
ID 00002847
ID 00006772
ID 00002160
ID 00002441
ID 00005156
ID 00003934
ID 00009608
ID 00002395
ID 00001679
ID 00000298
ID 00002886
ID 00006168
ID 00004785
ID 00002402
ID 00003627

ID 00006394,ID 00006396

ID 00007546
ID 00006438
ID 00004206
ID 00006396
ID 00003978
ID 00009982
ID 00007724
ID 00000647



SirosWiKaNdaH
SarlragawAsWipaFcaraH
pgRTamaXyagawAsWixaNdaH
pArSvAsWiH

xehAvayavaH

xehaH

caraNaH

pAxagranWI

jafGA
purlRanirgamamArgaH
katiH

swrlkatyAH paScAxBAgaH
BagaSiSnaH

swrlyoniH

puruRalifgaH

aNdakoSaH

afkaH

swanAgraH

jaTaram

vakRojaH

BujaSiraH
xehapaScAxBAgaH

uras

kakRayoraXoBagaH

BujaH

kUrparaH

karabahirBAgaH

haswaH
afguRTasamIpAfgull

afgull

praWamA fgull
kaniRTikAsamlIpavarwyafgull
kaniRTAfgull

maXyAfgull

naKaH
maXyamAsahiwAfguRTaviswqwahaswaH
aFjaliH

viswqwakaraH
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ID 00004061
ID 00002030
ID 00026490
ID 00000661
ID 00001954
ID 00001961

ID 00000422,ID 00002019

ID 00008899
ID 00005443
ID 00001909
ID 00001926
ID 00009273
ID 00012280
ID 00000865
ID 00003724
ID 00004542
ID 00001958
ID 00000415
ID 00003470
ID 00003872
ID 00002202
ID 00004088
ID 00001960
ID 00025614
ID 00000491
ID 00005056
ID 00000504
ID 00013322
ID 00000561
ID 00002009
ID 00002012
ID 00000562
ID 00004026
ID 00009729
ID 00004124
ID 00004113
ID 00013319
ID 00004108



grlvAyAmunnawaBAgaH
grlvAgraBAgaH
vaxanam

nAsikA
aXaroRTamAwram
oRTAXoBAgaH

kapolaH
kapolAXoBAgaH

jihvA

wAluH

xanwaH

BAlaH
newropariBAgasWaromarAjiH
newrakanlnik A

newram

aSruH

newraprAnwaH
apAfgaxarSanaceRtA
karNaH

keSaH

SiraH

kutilakeSAH

SiKA

wapasvijatA

romaH

BURiwaH

BURaNam

SiromaNiH

kirltam

karNABaraNam
lalAtABaraNam
lambamAnakaNTaBURaNam
mOkwikamAlA
sapwaviMSawimukwABiH kqwA mAIA
pragaNdABURaNam
maNibanXaBURaNam
swrlkatIBURaNam
nUpuraH

153

ID 00010417
ID 00003952
ID 00000605
ID 00000985
ID 00002177
ID 00006137
ID 00004880
ID 00010311
ID 00005488
ID 00000272
ID 00000271
ID 00000604
ID 00006034
ID 00004051
ID 00002325
ID 00003185
ID 00022054
ID 00003988
ID 00000987
ID 00004508
ID 00010988
ID 00006647
ID 00001665
ID 00005471
ID 00007253
ID 00001163
ID 00003068
ID 00014434
ID 00007697
ID 00002154
ID 00007474
ID 00023358
ID 00001204
ID 00017687
ID 00001981
ID 00003945
ID 00008969
ID 00000973



kifkiNT
mggaromajavaswram
bahumUlyavaswu
xErGyam

vaswram

kambalaH

pariXAnam

swrINAM kaFculiSAKyam
snAnam

kufkumam

IAKRA

lavafgam

agaru

rAlaH

kaswUrl

karpUram

canxanaH
mAlyAxiracanA

SayyA

Asanam

paryafkaH

xIpaH

keSamArjanl

xarpaNaH

vaMSaH
brAhmaNAxivarNacawuRtayavAcakaH
kullnaH

saMnyAsASraml
vAnaprasWASraml
brAhmaNaH
brahmacaryAxicawuRtayasya nAma
vixvAn
mImAMsASAswravewwA
sapwapaxArWavAxinaH
aXyApakaH
saMskArAxikarwurguruH
yAge yajamAnaH
sAfgavex A XyewA

154

ID 00025496
ID 00025637
ID 00002850
ID 00002109
ID 00002183
ID 00000806
ID 00000492
ID 00001994
ID 00003037
ID 00003042
ID 00003077
ID 00010008
ID 00002380
ID 00023420
ID 00002179
ID 00002201
ID 00002029,ID 00005082
ID 00000905
ID 00003284
ID 00004835
ID 00000465
ID 00005232
ID 00008602
ID 00003245
ID 00001144,ID 00004967
ID 00001209
ID 00010740
ID 00002628
ID 00025518
ID 00001146,ID 00002333
ID 00003614
ID 00001795,ID 00007718
ID 00002807
ID 00025475
ID 00002803
ID 00003316
ID 00003548
ID 00017892



SiRyaH

yajFaH

jFAwvA praWamAramBaH
xevayajFaH
piwqyajFaH
saBA
sAmAjikAH
yajurvexakarmakarwA
agneH priyA
kRIrAnnam
avaBgwasnAnam
xAnam
SrAxXakarmaH
yAcanam
XarmAxyanveRaNam
AwiWyarWaH
pAxyajalam
awiWilH

pUjA

atanam

mOnam
Acamanam
kramaH
vAlmIkiH
viSvAmiwraH
vyAsaH

vrawam
brahmavarcasam
upavAsaH
AxyaviXiH
aBivAxanam
wapasvl

qRiH

samApwavexAXyayanASramA -

nwarAgawaH
nirjiwenxriyayawiH
xuHSAswravarwiH
paviwraH

ID 00001794
ID 00006008
ID 00001416
ID 00002400
ID 00008988

ID 00002762,ID 00011810

ID 00001739
ID 00015303
ID 00014921
ID 00004695
ID 00012565
ID 00003060
ID 00012923
ID 00007573
ID 00000138
ID 00013114
ID 00008747
ID 00002611
ID 00003046
ID 00006747
ID 00004660
ID 00008509
ID 00005972
ID 00004221
ID 00014696
ID 00004494
ID 00008003
ID 00020510
ID 00008036
ID 00018740
ID 00003006

ID 00005929,ID 00013703

ID 00003907

ID 00017896
ID 00005612
ID 00016142
ID 00001916



mqgacarmaH
vexAXyayanam
yajFopavlwam
xevawlrWam
saMskArahInaH
vivAhaH

mEWunam
XarmakAmArWawrivargaH
kRawriyaH

rAjA

manwrl
praXAnoxyogasWAH
XarmAXyakRaH
aXikArl
xvArapAlakaH
sevakaH

SawruH

anusaraNam

miwram

jyOwiRikaH

leKakaH
saxAnnAxixAnakarwuH gqhasWaH
lipiH

xUwaH

pAnWaH

BaNdAram
parvawAxayaH
SakwiH
koSaxaNdajawejaH
xaNdaH

BexaH

vijanaH

rahasyam

viSvAsaH

AjFA
yukwAyukwaparlkRaNam
maryAxA

aparAXaH

156

ID 00005155
ID 00007370
ID 00008577
ID 00013276
ID 00002272
ID 00004781
ID 00012087
ID 00009055
ID 00004570
ID 00002758
ID 00008188
ID 00002000
ID 00006588
ID 00002746
ID 00009078
ID 00001741
ID 00006210
ID 00001002
ID 00000715
ID 00005681
ID 00007790
ID 00002370
ID 00000259,ID 00012466
ID 00026522
ID 00003773
ID 00004540
ID 00004360
ID 00009673
ID 00013171
ID 00003500
ID 00006937
ID 00002293
ID 00007455
ID 00002941
ID 00003403,ID 00001009
ID 00000109
ID 00003132
ID 00000171



banXanam

SulkaH

upahAraH

rAjFAM CawracAmarAxivyApAraH
cAmaram
suvarNakqwarAjAsanam
Cawram

haswiH

gajamaswakO
maxajalam
gajabanXanaswamBaH
gajamaXyabanXanacarmarajjuH
aSvaH

aSvA

mqgapAxaH
mqgapucCaH

raWaH

cakram
cakrAnwaBAgaH
raWasy A XasWaxAruH
vAhanam

yox XA

senArakRakaH
senAyAM samavewaH
sEnyAXipawiH
colakAxisannAhaH
SiraswrANaH
paxAwiH

XanurXaraH
parSvaXahewikaH
sahAyakaH
wvariwavanmAwraH
jewuM yogyaH

SUraH

senA

sEnyavyUhaH
akROhiNIsenA
anlkinlsenA

157

ID 00005661

ID 00009624,ID 00011525

ID 00005841
ID 00002733
ID 00014304
ID 00004843
ID 00011987
ID 00003226
ID 00016090
ID 00020287

ID 00020490,ID 00020492

ID 00015638
ID 00003191
ID 00003507
ID 00004579
ID 00000476
ID 00001188
ID 00005093
ID 00005095
ID 00017345

ID 00012919,ID 00013936

ID 00001776
ID 00006116
ID 00007774
ID 00011212
ID 00001979
ID 00008919
ID 00008364
ID 00000877

ID 00020592,ID 00020593

ID 00001740
ID 00023789
ID 00001400

ID 00001768,ID 00005542

ID 00002329
ID 00012134
ID 00019401
ID 00016919



senAmuKanAmakasenA
XanasamqxXiH
Apaw

aswrAyuXam
AyuXam
SaswrAyuXam
SUlam

XanuH
arjunaXanuH
bANaH
sarvalohamayaSaraH
SarAXAraH
KadgaH

PalakaH

kuTAraH

womaraH
prayANam

rajaH

piRtasya rajaH
pawAkA
sAmarWyam
awiparAkramaH
yuxXam
raNavyAkulawA
yoXAnAM siMhanAxaH
mUrcCA

vijayaH

palAyanam
parAjayaH

nillnaH

nirjiwaH

mAraNam

mqwaH

ciwA

CinnaSirasaH Sarlram
mqwaSarlram
prewaBUmiH
jIvanam

158

ID 00007748
ID 00006264
ID 00003656
ID 00000793
ID 00003558
ID 00003264
ID 00006632
ID 00000792
ID 00008260
ID 00001697
ID 00020257
ID 00003620
ID 00002317
ID 00010826
ID 00004391
ID 00007261
ID 00003285
ID 00004721
ID 00006267
ID 00000521
ID 00000269
ID 00006025
ID 00002189
ID 00009034
ID 00003364
ID 00008377
ID 00005624
ID 00006256
ID 00000679
ID 00002680
ID 00003196
ID 00023331
ID 00002627
ID 00002133
ID 00005791
ID 00001303
ID 00002134
ID 00005583



jlvanopAyaH
vESyaH
karRaNam
gNam

qNasambanXik AlAnwaraxravyeNa -

lokajlvikA

gNaM xawvA waxvqwyAjlvipuruRaH

kqRIvalaH

bljavApowwaraM kqRtakRewram

kRewram

KananAxyarWAyuXam

halam

1Afgalasy AXasWalohak ARTam

1Afgalakqware KA

paSubanXanaswamBaH

yavaH

masUraH
caNakaH
goXumaH
wElahInawilaH
awasl

XAnyam
wqNAxikANdaH
wuRaH
ulUKalam
vaMSAxivikAraH
culliH

GataH

pAwram
vAswukAxiSAkaH
marlcam
Arxrakam
lavaNam

harixrA
sinXujalavaNam
SarkarA

snigXam
aKaNdawaNdulAH

159

ID 00012259

ID 00007143,ID 00013941

ID 00001819
ID 00003826

ID 00007350
ID 00017670
ID 00003766
ID 00020322
ID 00002022
ID 00019528
ID 00008420
ID 00007030
ID 00011543
ID 00016072
ID 00006189
ID 00009753
ID 00005116
ID 00004045
ID 00018302
ID 00010684
ID 00000019
ID 00005818
ID 00007445
ID 00003931
ID 00016876
ID 00000558
ID 00004186
ID 00003475
ID 00005945
ID 00007653

ID 00002665,ID 00020695

ID 00001235

ID 00005618,ID 00008329

ID 00010267
ID 00005247
ID 00016203
ID 00011745



sixXAnnam
gorasam
gomayam
xugXam
Ggwam

akqwAgnisaMyoganavoxXqwam

pAxAMSajalaGolaH
grAsaH

Bojanam

pipAsA

wqpwiH

gopAlaH

yaWepsiwam
gosafGAwaH

vqRaBaH
ArabXayOvanavqRaBaH
vqRaBavawsaH
galakambalaH

gOH

SreRTA ¢gOH

goBexaH

vanXyA gOH

uRtraH

ajA

ajaH

meRaH

garxaBaH
vikreyavaswUnAM mUlyam
vaNikkarmaH
aXikaPalam
mUlaXanam

vikrayakriy AkarmaH
sawyafkAraH

vikrayaH
hemnoZkRamAnaH
wAmrakqwakArRApaNaH
viBAgaH
GatiwAGatiwahemarUpyakam

160

ID 00000020
ID 00001832
ID 00003192
ID 00000425
ID 00005052
ID 00001436
ID 00001970
ID 00005006
ID 00000020
ID 00006017

ID 00001601,ID 00014939

ID 00003278
ID 00001348
ID 00018602

ID 00004495,ID 00001496

ID 00015516
ID 00010772
ID 00012365
ID 00004441
ID 00003549
ID 00015438
ID 00009558
ID 00003887
ID 00002486
ID 00002476
ID 00002477
ID 00004827
ID 00003052
ID 00000096
ID 00002751
ID 00006894
ID 00004603
ID 00005952
ID 00007268
ID 00023145
ID 00022613
ID 00006649
ID 00003045



marawakamaNiH
paxmarAgamaNiH
mQOkwikam
rawnain
suvarNam
rajawam

lohaH

pAraxaH

kAcaH

wuw WaviSeRaH
ganXakaH
SilAjawuH
samuxraPenaH
sinxUram
kusumBam
kArpAsaH
pippallmUlam
ikRumUlam

harIwakyAmalakaviBIwakyAM -

samAhAraH
SUxraH
kumBakAraH
carmakAraH
svarNakAraH
SafKavAxakaH
kRuriH
rajakaH

nataH
kAWikaH
vINAvAxakaH
jAlena mqgAnbaXnaH
BAravAhakaH
vewanopajlviH
nlcaH

xAsaH

alasaH

cawuraH
caNdAlaH

161

ID 00006692
ID 00001735
ID 00001201
ID 00005676
ID 00003045
ID 00005186
ID 00000217
ID 00002972
ID 00002125
ID 00022948
ID 00004793
ID 00014762
ID 00013994
ID 00003044
ID 00022730

ID 00000993,ID 00012346

ID 00014371
ID 00000608

ID 00009053

ID 00001495,1ID 00002142

ID 00004383
ID 00005157
ID 00010252
ID 00022778
ID 00008413
ID 00001870
ID 00007894
ID 00007062
ID 00026409
ID 00025439
ID 00009652
ID 00003917
ID 00002417
ID 00004949
ID 00003520
ID 00000029
ID 00005853



mqgavaXAjlvaH

SunakaH
mawwaSunaH
mqgayA

coraH

jAlaviSeRaH

rajjul

wanwavaH
SakyAXAralagudaH
petakaH

pAxukA
svarNaGarRaNaSilA
SalAkABexaH
kalAkOSaly AxikarmaH
prawimA

upamA

saxqSaH

vewanam

surA
maXukapuRpakqgwamaxyam
ikRuSAkAxijanyamaxyam
maxyapAwram
xyUwakqw
xyUwakrldanam
xyUwe 1ApyamAnaH
akRaH

SuxXamanaH
mahABilARaH
saBAgyaH

pUjyaH
parlkRAkArakaH
uxAramanaH
wAwparyayukwaH
iRtArWoxyamaH
prasixXaH

aXipawiH
awisampannaH

162

ID 00011137,ID 00011139

1D 00011140
ID 00004385
ID 00000423
ID 00003305
ID 00005568
ID 00025438
ID 00000848
ID 00000473
ID 00008626
ID 00011081
ID 00005660
ID 00004255
ID 00026753
ID 00008063
ID 00012885
ID 00013968
ID 00002832
ID 00007569
ID 00007522
ID 00007304
ID 00016426
ID 00004776
ID 00008242
ID 00005640
ID 00006130
ID 00002311
ID 00004526
ID 00009768
ID 00002456
ID 00000209
ID 00022637
ID 00003806
ID 00000113
ID 00003797
ID 00027131
ID 00002755
ID 00004903



mUkaH
vawsalaH
svawanwraH
xayAluH
aXInaH
parawanwraH

saprayawnArabXakarmasamApakaH

mgwamuxxiSya snAwaH
buBukRiwaH
BakRaNaSIlaH
kAmukaH
xurvinlwaH
unmawwaH
vinayayukwaH
svAXInaH
nirlajjaH
BayaSAII
SraxXAluH
vanxanaSIlaH
lajjASIlaH
varXanaSIlaH
BavanaSIlaH
nibidasnigXaH
sahanaSIlaH
jAgarUkaH
aXomuKaH
nixrASIlaH
patuvacanam
bahuBARI
priyavAxiH
niRkAsiwaH
nagnaH
nirAkqwaH
kqwAkRepaH
baxXaH
calasvaBAvaH
SokAxiBiriwikarwavyaw ASUnyaH
SiracCexArhaH

163

ID 00022517
ID 00010014
ID 00010289
ID 00002303
ID 00002773
ID 00002775
ID 00004147,ID 00023228
ID 00021995
ID 00001513
ID 00000668
ID 00002700,ID 00017070
ID 00002853
ID 00007337
ID 00012897,ID 00012898
ID 00005366
ID 00000190
ID 00002780
ID 00013278,ID 00013279
ID 00026262,ID 00026263
ID 00001674
ID 00011771
ID 00001590
ID 00005407
ID 00003807
ID 00005285
ID 00012766
ID 00005814
ID 00010023
ID 00001824,ID 00021192
ID 00001213
ID 00023743
ID 00003187
ID 00003758
ID 00003863
ID 00003642
ID 00001177
ID 00002779
ID 00010017



vakrASayaH

xoRamaniSciwya vaXAxikamAcaraH

paraxrohakArl
parasparaBexanaSIlaH
karNejapaH
paraprawArakasvaBAvaH
mUrKaH
kqgpaNaH
yAcakaH

xarixraH
naramqgAxyAH
pakRisarpAxyAH
kgmixaMSAxyAH
uxBix
manoramam
priyam

aXamam

malinam
apanlwamalam
wucCam
SreRTam
awiSoBanaH
apraXAnam
viswqwam
sUkRmam
awyalpaH
bahulam
samagram

safKy Awam
gaNayiwuM Sakyam
samIpaH

xUram

xIrGam
awyanwaxUram
vgqwwam
unnawaH

vakram

avakram

164

ID 00000222
ID 00001331
ID 00002640,ID 00023355
ID 00001364,ID 00002701
ID 00021193
ID 00008291
ID 00000027,ID 00002518
ID 00003950,ID 00016848
ID 00003056,ID 00006974
ID 00002265,ID 00008926
ID 00000747
ID 00002062
ID 00015607,ID 00015608
ID 00008060
ID 00003026,ID 00009106
ID 00002457
ID 00002698,ID 00002699
ID 00002419
ID 00003801
ID 00002264
ID 00002290
ID 00002360
ID 00001996
ID 00005258
ID 00004576
ID 00002637
ID 00002090
ID 00012313,ID 00011695
ID 00004823
ID 00001139
ID 00000373
ID 00000869
ID 00006181
ID 00026172
ID 00012340, ID 00004990
ID 00001680
ID 00012761
ID 00008240



AkulaH

niwyam

acaram

caram

calanam
aXikaBUwaH
kaTinam
pravgxXam
purAwanaH
nUwanaH
komalam
paScAxarWaH
inxriyeNAjFAwam
inxriyajFAnam
ekAgraH

AxyaH

anwyam

spaRtam
niRprayojanam
asahAyaH
sAXAraNam
abAXiwam
prawikUlam
xakRiNaSarlraBAgaH
xuRpraveSaH
labXaprasaram
vismqwam
labXam

prApwuM SakyaH
prApwam
guNiwam
kqwagopanaH
lipwam
naxyAxiveRtiwam
saFjAwalajjaH
kqwaSabxaH
pariNAmaM prApwaH
poRiwam

165

ID 00005894
ID 00007161
ID 00006944
ID 00005176
ID 00002275
ID 00002103
ID 00002347
ID 00014013
ID 00001661
ID 00003064,ID 00006377
ID 00006382
ID 00001268
ID 00002386
ID 00001150
ID 00008597
ID 00000934
ID 00003258,ID 00002079
ID 00015188
ID 00002253,ID 00011223
ID 00002292
ID 00003468,ID 00011017
ID 00002212
ID 00003636
ID 00011789
ID 00011241
ID 00014640
ID 00003244
ID 00001255
ID 00001255
ID 00001255
ID 00026320
ID 00002493,ID 00002609
ID 00002129
ID 00005097
ID 00006625
ID 00009209
ID 00004965
ID 00001532



xamiwavqRaBAxiH
pUjiwaH

pUrNaH

xagXaH

CixriwaH
prApwavicAraH
BexaM prApiwaH
sixXaH
namaskqwam
pramuxiwaH
KaNdiwam

cyuwam
gaveRiwam
rakRiwam

ukwam

avagawam

swuwam
BakRiwam
awiSayena pqWuH
kriyA
hewuSUnyAsWA
kAmakroXAxyaBAvaH
prINanam
sUclkriyA
sarvawovy ApwiH
anuBavaH
karwanam
apacayaH

pacanam
veRtanasamBakwiH
BramaNam
jIrNawvam

nlwiH

vaxXiH
prasavanam
ASrayaH
BArAxyuxyamanam
sanXAnam

166

ID 00001808
ID 00000560

ID 00001775,ID 00002235

ID 00023604
ID 00005178
ID 00001351
ID 00005645

ID 00001157,ID 00003208

ID 00003861
ID 00002949
ID 00017404
ID 00001217
ID 00018202
ID 00003702
ID 00010914
ID 00001414
ID 00007953
ID 00008699
ID 00023513
ID 00012149
ID 00002500
ID 00001045
ID 00021998
ID 00010968
ID 00026275
ID 00000103
ID 00008809
ID 00004574
ID 00011095
ID 00000581
ID 00004873
ID 00001401
ID 00010780
ID 00007233
ID 00005478
ID 00003622
ID 00001786
ID 00021839



harRaH

uxvejanam
kalahAhvAnam
niroXaH
XAdakaluNTanAxiH
sanwapwaH
apaharaNam

ABimuKyena grahaNam

xravyApagamaH

avicCexena jalAxipravqwwiH

saMyamaH

viGnaH

aBiprAyaH
upaBogaH
safkRepaNam
wiroXAnam
paricayaH

priwyA prArWanam
AramBaH

wvarA

kleSaH

safgamam
vlIkRaNam
nirAkaraNam
awikramaH
uxgaraNam
uparamaNam
samApanam
sahAyAnAM samUhaH
janAnAM samUhaH
asawyam
saMvawsaraH
axarSane

ninxA

asminnahani
asminkAle

janaH

paxyam

167

ID 00013946
ID 00003823
ID 00002605
ID 00009885
ID 00003786
ID 00008165
ID 00007889
ID 00003344
ID 00004631
ID 00003728

ID 00001563,ID 00005033

ID 00002068
ID 00002971
ID 00011730
ID 00024674
ID 00012081
ID 00011188
ID 00026216
ID 00000067
ID 00001460
ID 00004567
ID 00008130
ID 00011612
ID 00006492
ID 00002604
ID 00001585
ID 00000143
ID 00000658
ID 00003623
ID 00004076
ID 00012872
ID 00007955
ID 00002682
ID 00008411
ID 00003352
ID 00011083
ID 00005461
ID 00016169



xarSanam
jamBUkaH
nAgaH
ekaxeSaH
jyowsnikA
anyaH

paSuH
swryAxiBqwiH
yAnAxyafgaH
kqwAxiyugAH
xuHKam
mUlyam
akFcalaH
awyAsakwiH
Awmlyam
aSuBam
kRemam
mUlam

jFAnam
amanxaH
anwarjaTaram
anwargqham
kusUlaH
niRpawwiH
ikRupAkaH
vargaH
balisuwaH
SakwaH
awisUkRmaXAnyAMSaH
BqwiH
rUparasaganX AxayaH
sawvarajaswamAH
wriMSaw kalAH
SuklAxayaH
akRaram

SreRTaH

mqgl
sAXakawamam

168

ID 00003232
ID 00004912
ID 00011361
ID 00005238
ID 00009035
ID 00001815
ID 00005307
ID 00003842
ID 00005641
ID 00001770
ID 00001403
ID 00004863
ID 00003970
ID 00003030
ID 00002099
ID 00002238
ID 00010952
ID 00005469
ID 00027764
ID 00008292
ID 00008467
ID 00003553
ID 00004390
ID 00003392
ID 00011644
ID 00010535
ID 00021151
ID 00004022
ID 00002593
ID 00007417
ID 00027667
ID 00004926
ID 00004569
ID 00007298
ID 00001925
ID 00011004
ID 00001625
ID 00008160



paSuSqfgaH
niciwam
uwpAwaH
vAyuH
grahaBexaH
narakasWaprANiH
Arwavam
sAraWiH
prakaraNam
rasarakwAxiH
SabxayoniH
pracAraH
vINABexaH
wrewAyugam
xvAparayugam
safgam
praBAvaH
gawiH

vexaH
kESikyAxyAH
avaXqwam
rUpyakam
SuklavarNayukwaH
anavaXiH
kqwrimam
kulajaH
arciwaH
sAxaraH
Xravyam
qRijuRtajalam
SakwisWaH
vawsaraH
vqRAfgam
sWAnam
upasUryakaH
manonigrahaH
viXAnam
naxaviSeRaH
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ID 00001391
ID 00003094
ID 00004073
ID 00003624
ID 00004072
ID 00003527
ID 00003906
ID 00002757
ID 00004037
ID 00001972
ID 00006298
ID 00003730

ID 00021733,ID 00015650

ID 00006049
ID 00008052
ID 00006738
ID 00003643
ID 00001780
ID 00005680
ID 00012260
ID 00001848
ID 00000859
ID 00001296

ID 00002137,ID 00002280

ID 00001806
ID 00003207
ID 00000211
ID 00001465
ID 00003051
ID 00006007
ID 00000030
ID 00007954
ID 00001707
ID 00005466
ID 00002181
ID 00008228
ID 00000965
ID 00023312



janmaBUmiH
vanxA
nirvarwanam
upakaraNam
sampiXAnam
UnaH
mayUrapicCaH
xevagAyakaH
swamBaH
puNyam
AcAraH

upAyapUrvAramBaH

gulmarogaH
nyUnam
xlrGaxveRaH

yasya yaw jFAwaH waw
mUlAnakRawram

sUryapawnl
nyAyyam
AkqwiH
swrlswanam
baliH
nArlruj
vqwrAsuraH
corakarmaH
sWirAMSaH
vaMSAfkuraH
upamAwA
parimANaH
AleKyam
granWam
viRayaH
puroBAgaH
avaXil
anwarAwmA
XAwA
uxxIpwam

SatkuH
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ID 00005484
ID 00000963
ID 00000565
ID 00001764
ID 00000804
ID 00004086
ID 00000478
ID 00004795
ID 00004589
ID 00001681
ID 00001843
ID 00012841
ID 00018221
ID 00003092
ID 00017740
ID 00006936

ID 00006891,ID 00011292

ID 00013401
ID 00001879
ID 00003387
ID 00001962
ID 00004107
ID 00009505
ID 00021202
ID 00001765
ID 00003386
ID 00016912
ID 00006136
ID 00000846
ID 00002330
ID 00006009
ID 00007607
ID 00002358
ID 00006103
ID 00002073
ID 00003341
ID 00002467
ID 00008083



vilAsam

svarUpaH

ekaH

jadam
ciwropakaraNaSalAkA
sawwA

BaBexaH
meRAxayaH
anekaviXA avasWA
SiroveRtanam
puruRapramANam
prawyakRaH
lakRasafKy A
SqfgArAxiH
xravaH
xeveRvekaH
hiMsASIlaH
arkAxayaH
prakarRaH

ASIH

ananwaraim
anekam

vyar Wakam
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ID 00010768
ID 00005948
ID 00014619
ID 00002443
ID 00004425
ID 00003259
ID 00000891
ID 00000207
ID 00000205
ID 00006612

ID 00007236,ID 00006879

ID 00011374
ID 00015836
ID 00003354
ID 00006635
ID 00015297
ID 00002418
ID 00000208
ID 00002722
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ID 00000118
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