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CHAPTER 1

INTRODUCTION

1.1 Historical Background of Srimad-Bhagavad-Gita

The most ancient epic poem in Indian history besides The Ramayana is The Mahab-
harata authored by sage Vyasa. It is a part of Smrti texts which is divided into eigh-
teen sections known as parvans, each of which is further organised by sub-parvans
and chapters. The main theme of this epic is the legendary fratricidal battle for regal
succession and supremacy in India fought between paternal cousins, the Pandavas and
the Kauravas, on the plains of Kuruksetra. Almost all the kings with their troops from
all over ancient India were involved in this catastrophic battle. The Mahabharata has
in total eighteen parvans viz., Adi, Sabha, Aranya (Vana), Virata, Udyoga, Bhisma,
Drona, Karna, Salya, Sausuptika (Sauptika), Stri, Santi, Anuéasanika, A$vamedha,
Asramavasika, Mausala, Mahaprasthana and Svargarohana adding upto approxi-

mately one lakh verses.

It is in this very epic at the most dramatic moment we find the divine song of the lord,

Srimad-Bhagavad-Gita (henceforth BhG) included in the Bhisma Parva (chapters 25 to



42). It consists of eighteen chapters and has approximately 700 verses.l The complete

epic is in narrative form in the order leading to the innermost frame till BhG viz.—

1. Ugraséravas and the seers at sage Saunaka’s twelve-year ritualistic sacrifice,
2. Vaisampayana and Janamejaya’s snake sacrifice,
3. Safjaya and Dhrtarastra,

4. Krsna and Arjuna.

The main characters in BhG are Lord Krsna, Arjuna, Sanjaya and Dhrtarastra. The
principal dialogue between Arjuna and Krsna is included in the course of narration by
Safijaya. BhG starts with the question put forth by King of Hastinapur, Dhrtarastra
inquiring the details of battlefield to his loyal secretary Sanjaya who was gifted divine

vision by sage Vyasa enabling him to see the past, present and future.

The question as to how did BhG occur in the midst of such a catastrophic battle is
answered when looked at the thirteenth chapter of Bhisma Parvan known as Sri-
madbhagavadgita parvan. Ten days of the total eighteen days had passed since the
start of the battle and King Dhrtarastra’s minister Safijaya upon his return from the

battlefield conveys the sad message of Commander Bhisma’s defeat to Dh_rtar.'zlstra.E

As mentioned before Safijaya had been granted the divine vision by sage Vyasa through
which he could clearly see the ongoings of the battlefield and even read the minds of
those present thereB Furthermore, on Dhrtarastra’s request he describes in detail the

scenes of the battlefield to him in this and the subsequent chapters of Bhisma Parvan.

In the first chapter of BhG, Arjuna is depicted as being delusional and dejected before
the onset of battle just by looking at the opposing party who are his kith and kin and
brooding over the consequences of the battle. The seed of his dejection is planted
by the talks that took place between Safijaya (who acted as an ambassador on behalf
of Dhrtarastra) and Yudhisthira at a place called Upaplavya (in Pancala) in Udyoga

Parvan (chapters 23 to 31). Renowned Scholar Sripada Damodara Satawalekara (1930)

There is a debate regarding the number of verses, some say there are 700 verses while others opine there
are 701 or 750 verses. For our work we have followed the standard version of Geeta Press (Goyandka,
2016) consisting of 700 verses.

TIAISE HERTST THE] W] gl HiSH: AT=al ST fudme: | — 6.13.3
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noted parallels between the verses in the above-mentioned parvan and the following

Bhisma Parvan as shown below:

Safijaya had cautioned Yudhisthira in Udyoga Parvan:

A&l 3T I Ho: UGl FRAlS HIaey: |
BT HATSIG HH IS WIS T G S|l — 5.25.7

Eng. Tr.: Who could knowingly be ever guilty of an act, which would result in uni-
versal slaughter, which would be sinful and lead to hell, an act consisting in the de-
struction (of men), an act the result of which, whether it be victory or defeat, is or the

self-same value?

q I IS Tt o gl fgwd Frm
T FEISsliadd HGAT WG Tssiiged FAliaad T dgll — 5.25.9

Eng. Tr.: If you, ye sons of Pritha, chastise the Kurus, by defeating and slaying all your
foes, that subsequent life of yours would be equivalent to death, for what, in sooth, is

life after having killed all your kinsfolk?

HY fg T ga Srgeran Hemtd od $dg uraf: | — 5.25.13

Eng. Tr.: How can the sons of Pritha, like base persons of low lineage, commit an act

of unrighteousness?

The above dialogues were mirrored by Arjuna who repeats those very words in Bhisma

Parvan:

Ffte @ ey faudar Hera|
T FAISTILATH gl Too-HTEd || — BhG 1.31

Eng. Tr.: These signs bode evil for us. I do not see that any good can come from killing

our relations in battle.
fopr : WS Tifarg fope R Siifade arll — BhG 1.32

Eng. Tr.: Govind, of what use will the kingdom or luxuries or even life be to us.

T BT gdisiu Aege|
MY FeaeRoE gar: fbq J Téld || — BhG 1.35

* English translation is by Ganguli (1993)




Eng. Tr.: O Slayer of demon Madhu, I do not wish to kill them, even though they slay
me, even for the sovereignty over the three worlds; how much the less for the kingdom

here on earth.

e ardrse: &1 Wik @resHTe|

TR e dMTadNa: || — BhG 1.36

Eng. Tr.: O Krishna, what satisfaction could we find in killing Dhritarashtra’s sons?

We would become sinners by slaying these men, even though they are evil.

318l 9d Hedd &g Hardl 99|
TGISIFEAE g T | — BhG 1.45

Eng. Tr.: This is a great sin! We are prepared to kill our own relations out of greed for

the pleasures of a kingdom.

Safijaya cautions again in Udyoga Parvan:

T I UNT HAIS T GGI TISEIHSTL |
AT HRIORSY SAH 7 g g ATl — 5.27.2

Eng. Tr.: Life is transient, that may end in great infamy; considering this, thou
shouldst not perish. O Ajatasatru, if without war, the Kurus will not yield thy share,
I think, it is far better for thee to live upon alms in the kingdom of the Andhakas and

the Vrishnis than obtain sovereignty by war.

PU: AeT: YHERITGH0T [afasTid: Holgaiest 9|
QAT &l HIgeT d & W1q Iq [daarda] §ie wdll — 5.27.25

Eng. Tr.: Forbearance would be more beneficial to you than love of enjoyments where
Bhishma would be slain, and Drona with his son, and Kripa, and Somadatta’s son, and
Vikarna and Vivingsati, and Karna and Duryodhana. Having slain all these, what bliss
may that be, O Pritha’s son, which you will get? Tell me that! Even having won the
entire sea-girt earth, you will never be free from decrepitude and death, pleasure and

pain, bliss and misery. Knowing all this, do not be engaged in war.

Compared with the verse below in Bhisma Parvan:



TETee fe HerHTar 9 Wi deFHdiE wdies|
TATBIHIR] Eed S T SRRURET| — BhG 2.5

Eng. Tr.: Surely it would be better to spend my life begging than to kill these great

and worthy souls! If I killed them, every pleasure I found would be tainted.

Observing the above comparison, it becomes evident that Arjuna had the nagging
thoughts of the evil consequences of the battle which were further fueled when he saw
his opposing kith and kin. He realised that the battle was sinful and would ultimately
lead to destruction and hence the dejection. But this dejection was not just battle
related, on the contrary, it concerned the ultimate welfare of one’s being which was
more philosophical in nature. This conflict of mind in Arjuna was resolved by Krsna.
Thus in BhG we find Arjuna asking several welfare related and philosophical questions
and Krsna elaborately answering each of these questions to Arjuna’s satisfaction. In

the next section we present a summary of each chapter of BhG.

1.2 Summary of each chapter of Srimad-Bhagavad-Gita

Most peculiar is that each of the eighteen chapters in BhG is designated as an inde-
pendent particular form of yoga at the close of the chaptelrE but these chapter-titles
do not seem to appear in the sanskrit edition (Pandeya, 1955) of the Mahabharata.
Hence based on their understanding of the contents of the chapter, later editors added
chapter-titles to aid the reader towards the contents of each chapter. This is the reason
why the title of chapter in BhG varies from one printed version or editor to the other.
For instance, the title of the eighteenth chapter is Moksasannyasa Yoga which is also

known as Moksa Yoga by some scholars and Sannyasa Yoga by others.

As mentioned before, we have followed Srimad-Bhagavad-Gita (Goyandka, 2016) of
Gita Press and so the title of each chapter is retained per se. We give below a brief con-
tent of each chapter. We have retained the original Sanskrit terms without translating

them since we did not find a suitable equivalent in English.

(1) Arjuna-Visada Yoga The first chapter known as Arjuna-Visada Yoga contains 47

verses. Arjuna is horrified by the very thought of disastrous war consequences on

5 i siugagiarg SuMHYog seIfaem AT SEwEare [... IM] 37eamz: ||




observing all his relatives and friends at warll He seeks the help and advice from
Krsna for removal of this delusion. This relation of Arjuna with delusion which would

ultimately lead to supreme truth is aptly known as Arjuna-Visada Yoga.

Many scholars consider this chapter and the first ten verses of the second chapter as

the prologue. For instance, Adi Sarnkaracarya has not commented on this chapter.

(2) Samkhya Yoga The second chapter is known as Samkhya Yoga and it contains
72 verses. Krsna imparts knowledge of immortal nature of the Soul, Samkhya Yoga,
Buddhi Yoga, Karma Yoga, the nature of Stithaprajiia (steadfast seer) and Brahmisthiti
to Arjuna. The word ‘aSocyananvasocastvam’ in verse 11 is considered the bija as it
is considered the start of divine discourse by Krsna. Major discussion in this chapter
is regarding Samkhya (samyak khyanam i.e. proper enumeration of the twenty-five

tattvas or true principles) and hence the title Samkhya Yoga.

(3) Karma Yoga The third chapter titled Karma Yoga contains 43 verses. Here elab-
oration of jiiana and Karma Yoga is madel Karma basically means performance of
one’s dharma without any attachment to results. The key to performance of karmai.e.

appropriate course of action is the main theme here, hence the title Karma Yoga.

(4) Jhana-Karma-Sannyasa Yoga The fourth chapter is known as jiana Yoga and
it contains 42 verses. Here various types of Yajias is described but Jiana Yajiia is
superior among them. Consciously renouncing karma (and the fruits of karma) is the
safest way to be free from the taints of karma!f Hence the knowledge of karma is

given in detail.

(5) Karma-Sannyasa Yoga The fifth chapter titled Sannyasa Yoga contains 29 verses.
Here distinction is made between performance of karma and renunciation of karma.
More emphasis is put on performance of karma and detachment from its effects as
given in verse 13! Many similarities are noted in the fourth and fifth chapters.

¢ U WATCE! fasieansdld| — BhG 1.28

7 FHARH AIgEdHT HHANA AREM| — BhG 3.3

® SEITT e EfasE SEIUT | S T e SEHHTHIEAT| | — BhG 4.24
? HAGHHITO 9T TR g 9efl| — BhG 5.13




(6) Atmasamyama Yoga The sixth chapter also known as Dhyana Yoga contains 47
verses. The main theme is self-restraint and concentration of mind through asanas

Which form to meditate upon through Dhyana Yoga is described in this chapter.

(7) Jiiana-Vijiiana Yoga The seventh chapter titled Jiana-Vijaana Yoga contains 30
versesd Here jAana’ means the knowledge of Absolute (Brahman) while “vijiana’

means worldly knowledge.

(8) Aksarabrahma Yoga The eighth chapter is known as Aksarabrahma Yoga and it
contains 28 verses. It contains the description of union with the indestructible spirit

(Brahman)2 Hence the title Aksarabrahma Yoga.

(9) Rajavidyarajaguhya Yoga The ninth chapter titled Rajavidyarajaguhya Yoga con-
tains 34 verses. The way to lead a spiritual life is the main theme here3 Divine knowl-

edge is openly described here but there is an undertone of knowledge of royal policy.

(10) Vibhati Yoga The tenth chapter known as Vibhiuti Yoga contains 42 verses. Here
the magnificence of the Supreme Being who pervades all beings and how to realise the

Lord is described. The manifested form of the Supreme Being is emphasised upon.

(11) Visvarapadarsana Yoga The eleventh chapter titled Visvarupadarsana Yoga con-
tains 55 verses. After the description of micro-cosmic form, Krsna on Arjuna’s request

displays macro-cosmic or universal form encompassing all beings in existence.d

(12) Bhakti Yoga The twelfth chapter is known as Bhakti Yoga and it contains 20
verses. Krsna describes the qualities of devotee and emphasises on the glory of devo-

tion.E

(13) Ksetraksetrajiia Yoga The thirteenth chapter titled Ksetraksetrajia Yoga con-

tains 34 verses. The word ‘ksetra’ means the material cause (prakrti) or the body as

1 gdugeua=l dRTResard| | — BhG 6.4
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the sphere of action while ‘ksetrajiia’ means the soul. In this chapter the difference

between the two is described !

(14) Gunatrayavibhaga Yoga The fourteenth chapter known as Gunatrayavibhaga
Yoga contains 27 verses. Elaboration of three gunas viz., sattvic, rajasic and tamasic,

their causes, characteristics, and influence on a living being are also described.ld

(15) Purusottama Yoga The fifteenth chapter titled Purusottama Yoga contains 20
verses. In this chapter the nature of the world and how to trangress it is described.
The main theme is the ultimate union of the individual soul with the absolute. Here
the word ‘ksara’ is a combination of paricabhuta (five elements), mind, intellect and

ego while ‘aksara’ is individual sould

(16) Daivasurasampadvibhaga Yoga The sixteenth chapter is known as Daivasurasam-
padvibhaga Yoga and it contains 24 verses. Each and every individual has two traits
i.e. the divine (daiva) and the demonic (asura) in them and there is a constant conflict

regarding the dominence of the one over the other.2

(17) Sraddhatrayavibhaga Yoga The seventeenth chapter titled Sraddhatrayavibhaga
Yoga contains 28 verses. The word ‘Sraddha’ means faith or belief which like the three

gunas are classified into three divisions viz., sattvic, rajasic and tamasickl

(18) Moksasannyasa Yoga The eighteenth chapter known as Moksasannyasa yoga
contains 78 verses. In this concluding chapter, distinction is made between sannyasa
which is renunciation of actions born of desire and tyaga which is renunciation of
fruits of actions.22 Ultimately Arjuna, free from all kinds of doubts surrenders unto

Krsna and performs his duties.

V7 gFgmgia I 7 991 | — BhG 13.2
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1.3 Srimad-Bhagavad-Gita and its commentators

This small enigmatic portion BhG which summarizes the Upanisadic teachings is a part
of the colossal work The Mahabharata and is interpreted by scholars from various an-
gles such as philosophical, theological, psychological, spiritual, metaphysical, moral,
social, as well as cultural interpretation. This enables each to understand it and inter-
pret it in one’s own way thus attracting the attention of many scholars for centuries
making it one of the most popularly translated and commented upon scripture in the
world. We have broadly distinguished three phases in the history of commentaries

(Sadhale, 1935) viz.,

1. Pre-nineteenth century
Various schools of thought like Vedanta, Samkhya, Yoga, and other theistic schools
had creative and systematic thinkers who interpreted BhG according to their tra-
dition. All schools of Vedanta accepted the authority of the Upanisads, Brahma-
satra, and BhG (known as prasthanatraya) as the foundations of their tradition.
However, there were differences in opinion in atleast one essential point or the
other. Many ancient commentaries were written during this period as listed

below:

(a) The earliest extant commentary is that of Adi-Sankaracarya, an expounder
of Kevaladvaita philosophy. According to him, moksa is the only path at-
tainable by jfianayoga. Those who followed his theory in commenting on

BhG are as follows with the author name followed by their work:

i. Anandagiri: Bhasya-Vyakhyanam
ii. Nilakantha Bhatta: Bhava-Pradipa
iii. Madhusudana Sarasvati: Gudhartha-Dipika
iv. Sankarananda: Tatparya-Bodhini
v. Sridhara: Subodhini
vi. Sadananda: Bhava-Prakasa
vii. Dhanapatisuri: Bhasyotkarsa-Dipika
viii. Sri Starya Daivadnya: Paramartha-Prapa

ix. Dhapakara Sastri: Avi-Gita



x. Hanumat: Paisaca-Bhasya

(b) Ramanujacarya, an expounder of Visistadvaita philosophy wrote a com-
mentary on BhG. According to him, BhG is mainly about Bhaktiyoga sup-
ported by knowledge. He was followed by Vedanta-Desika (Vemkatanatha)

who wrote Artha-Sangraha-Raksa or Tatparya-Candrika.

(c) Madhvacarya, an expounder of Dvaita philosophy too wrote a commen-
tary. According to him, Buddhiyoga is the primary meaning of yoga and

the essential condition of moksa. He was followed by:

i. Jayatirtha: Prameya-Dipika
ii. Raghavendra: Artha-Sangraha

(d) Vallabhacarya, an expounder of Suddhadvaita philosophy did not write
any commentary on BhG himself but expressed his opinion on BhG in
the Tattva-Dipa Nibandha. According to him, BhG expounds chiefly Bhak-

tiyoga. He was followed by Purusottamaji whose work is Amrta-Tarangin.

(e) Nimbarkacarya, an expounder of Dvaitadvaita philosophy too did not write
any commentary on BhG himself but his follower did. Nimbarkacarya like
Ramanujacarya recognises Bhaktiyoga as the essence of BhG. His disciple

Kesava Kasmiri Bhattacarya wrote Tattva-Prakasika.

(f) Jhanes$vara, a Maharashtrian reformer wrote a commentary on BhG called

Jrianesvari (also known as Bhavarthabodhini).

2. Nineteenth century
During the era of British rule, Sanskrit language became a subject of interest and
many works were translated in English and other western languages. Charles
Wilkins was the first to translate BhG in English. Western philosophers and
thinkers like Schopenhauer, Humboldt and Emerson were greatly influenced by
this poem. It was during this period that saw the riot of Indian revolutionary
freedom fighters who were greatly inspired by BhG and wrote independently

on BhG, some of who are mentioned below viz.

(a) B. G. Tilak (1856 - 1920): Srimad-Bhagavad-Gita-Rahasya
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(b) M. K. Gandhi (1869 - 1948): Discourses on the Gita
(c) Sri Aurobindo Ghose (1872 - 1950): Essays on the Gita

)
)
(d) S.Radhakrishnan (1888 - 1975): The Bhagavadgita
(e) Vinoba Bhave (1895 - 1982): Talks on the Gita

)

(f) S.D. Satwalekar (1867 - 1968): Purusartha-Bodhini-Bhasa-Tika

Post-Indian Independence saw a resurgence in the work of BhG with many or-
ganisations and individuals publishing vast volumes and conducting discourses
on BhG. The list is inexhaustive. It is noted that various interpretators have
taken different approaches to suit their theories. Some approaches are discussed

below:

 Some like Aurobindo Ghose (Ghose, 2000), Radhakrishnan (1971) and Chin-
mayananda (1998) took a syncretistic approach to the text.

« Others like Divanji (1945) prepared a concordance for easy understanding.

. Some like Ramasukhadasa (1985), Besant and Das (1905) and Sri Diva-
nacandra Sastri (2017) have given Sanskrit grammar inputs giving BhG
examples.

« While others like Easwaran (2007) examines the applicability of the prin-
ciples of Gita to the problems of modern life.

+ Some others like Prof. Mahadevan (2013) are of the opinion that BhG am-

ply demonstrates the fundamental requirements of good management.

3. Post-nineteenth century
With the rapid development and advancement of technology, works on BhG
are being made available in various modern media of communication. Various
websites promoting and teaching BhG has lead to easy accessibility of the text.
There are a few websites like Gita Supersite@ developed by IIT-Kanpur which
have uploaded electronic texts of ancient Sanskrit, Hindi and English commen-
taries and translations of BhG. Bloggers like Sripada Abhyar'zkamE have shared
their thoughts regarding BhG. Various applications for reading BhG are also eas-
ily available. Some organisations like Rashtriya Sanskrita Sansthana (Mishra,

2016; Sharma, 2016) and Samskrita Bharati (Viswas et all, 2009a,b, 2010, 2012a,b)

2 https://www.gitasupersite.iitk.ac.in
2 https://studylgeetaa2sanskrit.wordpress.com
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have developed study-books for correpondence courses giving the grammatical
information of BhG. Various well-known and prominent religious institutions
like Chinmaya Foundation, ISKON, Sri Ramkrishna Math, Aurobindo Society,
etc. too have been conducting various discourses and classes as well as home-

study kits for teaching BhG.

In the next section we present our main aim and the methodology adopted for our

work.

1.4 Aim and Methodology

There is a class of people who wish to gain access to the original source but are unable
to do so due to lack of grammatical background. The previous commentaries, though
helpful to a reader to understand the text, are but only secondary sources. Even the
ancient commentaries which were entirely written in Sanskrit poses difficulty for those
who couldn’t understand the intricasies of the language. In order to have direct access
to the original Sanskrit text, one needs to have good background of Sanskrit grammar
especially of Astadhyayi or Siddhanta-Kaumudi which is both time-consuming and
tedious. Since majority of Sanskrit literature are in verse style, sufficient knowledge
of chandas (metres) is also necessary. Additionally, for understanding the primary
word meanings of each word, one needs the help of dictionary. But that too has its
drawbacks, since to search a dictionary manually is again time-consuming and it does
not cover all the compounds too. The current technology now makes it possible to
reduce the learning time (Bharati et al|, 2000; Kulkarni, 2009). It is possible to build
accessors that can provide complete help, both at grammatical level as well as lexical

level, at the click of a button.

1.4.1 Aim

Our main aim is:

« To provide an interactive platform for the user where s/he can access the original

Sanskrit text of BhG with—

— Anvaya of each §loka (verse),
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— Morphological analysis for each word,

— Information on sandhi and samasa, which includes sandhi splitting with
the sttra information and compound analysis showing the components,
constituency analysis, the type of the compound and its paraphrase.

— Sentential analysis showing the relations between various words in a sen-
tence,

— Online dictionary access for each word from Sanskrit-Hindi Apte’s Practi-
cal dictionary, Sanskrit-English Monier-William’s dictionary and the syn-
onymous words from Amarakosa wherever available, and

— Hindi as well as English word-to-word gloss of each verse.
« To provide information on the metrical division of BhG.

« To provide grammar lessons ‘just enough’ to understand BhG, in the form of

e-lessons.
The basic intention behind this work is threefold,

1. When suitable e-lessons are carefully planned out, this work would be useful for
those who are interested and ernest in learning and understanding the original
text of BhG with / without the help of secondary sources and are also willing
to undertake appropriate grammar e-lessons as a tool / means towards the cen-
tral focus of the intended experience. Once a reader has gained the required
exposure to key grammatical information, s/he is capable of interpreting the
text independently. Additionally this study helps in cultivating and promot-
ing the feeling of understanding and appreciation for various aspects of BhG. In
this process the reader can also appreciate the original commentaries by various
acarayas and the differences in their interpretations which mainly attribute to
the underlying philosophical doctrines but at times also due to the differences

in linguistic analysis of the $lokas.

2. Furthermore, BhG being coherent and complete in itself, such a word level and
sentence level analysis of BhG can be used for higher level computational anal-
ysis such as discourse analysis, topic identification, anaphora resolution, word

sense disambiguation and so on.
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3. Additionally, this also being part of the Mahabharata, later on if necessary, it
can be used as an initial training data for boot-strapping for automatic annota-
tion of complete critical edition of Mahabharata (with around hundred thousand

verses).

1.4.2 Methodology

Our work may broadly be classified into three phases viz., Linguistic Analysis, Peda-

gogy and Interface Description and Preparation of teaching module for BhG.

Linguistic Analysis The first phase of our work involves complete linguistic analy-
sis of BhG. There are various Sanskrit computational toolsE These are available for
online analysis of the Sanskrit texts such as sandhi splitting, morphological analysis
and sentential parsing. We used Samsadhani toolsk extensively to do the linguistic
analysis of BhG. At the time of carrying out this analysis, the parser was in develop-
ing stage and hence we carried out the sentential analysis manually. The compound
analyser was also not available then and hence the compound analysis also had to be
carried out manually. The guidelines of SHMT Consortium? for representing morph
analysis, parser analysis and compound analysis were followed throughout. This first

phase is the foundation for preparing the interface for BhG.

Pedagogy and Interface Description In the second phase we discuss the various
approaches i.e. Ancient Indian as well Western, for teaching Sanskrit language effec-
tively. With the onset of digital age, how the digital technology and computational
tools could be utilized in pedagogical as well as andragogical teaching are discussed
with the help of an interactive platform for BhG. The man-machine ‘eclectic mix’ i.e.
the combination of human’s world knowledge and computational tools would create
a positive impact on the current as well as future generation. A step-by-step layout of

BhG interface has been explained in addition to its utility in todays scenario.

https://sanskrit.uohyd.ac.in/scl

https://sanskrit.inria.fr

https://sanskrit. jnu.ac.in/index. jps
https://kjc-fs-cluster.kjc.uni-heidelberg.de/dcs
https://sanskrit.uohyd.ac.in/scl
https://sanskrit.uohyd.ac.in/scl/Corpus/TaggingGuidelines/
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Preparation of Teaching Module for Srimad-Bhagavad-Gita After carrying out the
linguistic analysis, in the third and final phase we use the statistical analysis to develop
a strategy for deciding what to teach, among the thousands of rules in the grammar.
The selection of the relevant part of the grammar is driven by the choice of the text. The
rules that are to be taught are also ordered based on the frequency of their occurrence.
For understanding BhG we use this strategy for various aspects of learning grammar
such as word formation (inflectional (sup and tin) and derivational morphology (krt and
taddhita)), sandhi, samasa and karaka. Based on these grammar aspects we prepared
a Grammar Kit that would be used for Teaching and/or Learning BhG, along with the

statistical reasoning for choosing the specific rules.

1.5 Organisation of Thesis

Our work is classified in three main parts as mentioned above and is structured as

follows:

Chapter One (current chapter) initially presents a brief historical account of BhG
followed by a brief summary of each chapter of BhG. A survey of ancient as well as
modern commentators of BhG is given. We have discussed the various approaches
by interpretators to suit their theories and the problems faced by those who wish
to independently read and understand the original text of BhG. We have concluded
this chapter by stating our basic aim which is to provide an e-learning environment
for understanding BhG with the help of various Sanskrit computational tools and the

methodology followed under three headings.

Part One - Linguistic Analysis: Building the Foundation

Chapter Two consists of one chapter, viz. chapter two which describes the first
phase i.e. Linguistic analysis of BhG. In this chapter we describe the various clues from
ancient Indian commentary tradition from which we adopted the methodology for
linguistic analysis. This helped us further in preparing the base for interactive interface
for BhG. Eventually, these analyses provided us the data necessary for planning a

detailed course required for teaching.
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Part Two - Pedagogy and Interface Description:

Utilisation of Digital Technology and Computational Tools

In this part we discuss the utilisation of digital technology and computaional tools in

pedagogy.

Chapter Three examines and describes the various approaches for teaching San-
skrit starting with traditional Indian methods namely ‘Dandanvaya and Khandanvaya’
comparing both the methods and discussing their importance. How the western meth-
ods influenced the teaching of Sanskrit is discussed followed by the current trends in
teaching. With the advent of digital language technology, we propose to develop ef-
fective methods of teaching with the help of this technology. We have developed
ready-to-use BhG interface and provide a detailed description of its features along

with the illustrated examples and how it can be utilised by the reader.

Part Three - Preparation of teaching module for Srimad-Bhagavad-

Gita: Preparation for Course Planning

This part consists of major part of the dissertation where we discuss the methodol-
ogy we followed to arrive at the course content for various linguistic analysis such as

inflectional and derivational morphology, sandhi, compound formation and syntax of

BhG.

Chapter Four discusses the utility of statistical analysis in general and its twofold
importance that is, how it is helpful in both course planning as well as computational
purpose. This chapter also features the concept of domain specific teaching capsule
along with teaching material following the strategy of Vedanta Samskrita by Kulkarni
(2015). Then we discuss and compare related works in BhG. This is followed by the
character-wise distribution of the verses giving the frequency count of the speakers

in BhG.

Chapter Five gives a brief summary of the features of metre followed by the prosodic
analysis giving brief characteristics of each metre along with the statistics and an ex-

ample from BhG by providing a syllabic pattern.

16



Chapter Six provides the morphological analysis focusing mainly on the statistical

classification of various forms of ‘Subanta’, ‘Tinanta’, ‘Krdanta’ and ‘Avyaya’.

Chapter Seven presents the three types of sandhi namely ‘Ac, Hal and Visarga’ along
with their sub-types discussing only those which are found in BhG. Each sub-type
starts with the relevant Paninian Sutra’ followed by Vrtti’, English translation, statis-

tics and an example from BhG for each type and sub-type.

Chapter Eight initially starts with brief feature of samasa (compound) followed by
statistical analysis after which the syntactic as well as semantic classification is dis-
cussed providing the features, relevant ‘Paninian sutras’ and an example from BhG for

each type and sub-type.

Chapter Nine discusses the various karaka as well as non-karaka relations with the
statistics, brief description with relevant ‘Paninian sutras’ and an illustrated example

from BhG.

One may find the listing of the sutras, their translation, etc. unnecessary, loosing the
focus of the statistics and its analysis. But since the aim of our work is also to produce
a teaching / self-learning capsule, at the cost of being repetitive, we have included all

this data in these respective chapters.

Chapter Ten which is the final chapter, concludes with a discussion on potential fu-
ture work where the word level and sentence level analysis of BhG can be used for
higher level computational analysis such as discourse analysis, topic identification,
anaphora resolution, word sense disambiguation and so on. BhG can be taken as a
guideline for preparing similar Sanskrit texts which would help eventually build ‘San-
skrit Digital Repository’. Additionally, this also being part of the Mahabharata, later
on if necessary, it can be used as an initial training data for boot-strapping for auto-
matic annotation of complete critical edition of Mahabharata (with around hundred

thousand verses).
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Part 1

Linguistic Analysis:

Building the Foundation
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CHAPTER 2

LINGUISTIC ANALYSIS OF
SRIMAD-BHAGAVAD-GITA

In this chapter we first describe the clues from the Indian commentary tradition for
analysing the verses, followed by the steps we followed with an illustrative example

from BhG.

2.1 Clues from Commentary tradition

For linguistic analysis, the methodology we have adopted is roughly based on an an-
cient couplet which enumerates five core steps to be followed while expounding a

literary subject:

padacchedah padarthoktirvigraho vakyayojana |

aksepasya samadhanam vyakhyanam paiicalaksanam || (Huparikar, 1949)
These five steps are:

1. Padacchedah i.e. separation of sandhi in words.
2. Padarthoktih i.e. explanation of meaning of words.

3. Vigrahah i.e. dissolution of compounds.
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4. Vakyayojana i.e. parsing of a sentence.

5. Aksepasya samadhanam i.e. clearing any doubts to an objection.

1. Padacchedah (Word Splitting):
Sanskrit is largely influenced by the oral tradition and this is reflected in its writ-
ing style as well. As a result we come across Sanskrit texts as a continuous string
of characters without any space in between the word boundaries. The words at
the word boundaries undergo euphonic changes (called sandhi) as well. Thus
the first level of tagging needed for Sanskrit is the marking of word boundaries
undoing the sandhi. At this level we split two types of sandhis — sandhi be-
tween two words and also sandhi between the components of a compound. We
indicate these two sandhis by two different symbols. The sandhi between two
words is indicated by a ‘+’ sign while the sandhi between the components of a
compound is indicated by a ‘-’ sign. For example, the fortieth verse from the

second chapter of BhG is:

nehabhikramanaso’asti pratyavayo na vidyate |

svalpamapyasya dharmasya trayate mahato bhayat | — BhG. 2.40

Eng. Tr.: In this path there is no loss of effort, nor is there any adverse result.

Even a little practice of this discipline protects one from great fear (of birth and

death).
This verse is tokenized as shown highlighted below -

na+iha+abhikrama-nasah+asti pratyavayah+na vidyate |

svalpam+api+asya dharmasya trayate mahatah+bhayat ||

In this verse, there is one compound word abhikrama-nasah, which is joined
with other words na, iha, and asti by sandhi to form a single word nehabhikra-
manaso’asti, similarly svalpamapyasya is formed by joining three consecutive
words svalpam+api+asya. Also there are instances where the last character of
the previous word undergoes some phonetic change due to the presence of cer-
tain set of characters in the beginning of the following word as in pratyavayo

and mahato.
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2. Padarthoktih (Meaning of padas):

To get the meaning of the words, we have to first analyse them.

« Padavislesana (Morphological Analysis):
Sanskrit is rich in morphology both at inflectional level as well as deriva-
tional level. The morphological information has been obtained from the
Anusaraka Interfacell which gives all possible analyses for each word pro-
viding linguistic information such as lingam (gender), vibhakti(case marker),
vacanam (number), etc. in the case of subanta and prayoga (voice), lakara
(tenses and moods), purusa (person), vacanam (number), padi, dhatu (root-
form) and gana in the case of tinanta. Then the correct morphological
analysis in the context is chosen manually. For instance the possible mor-
phological analyses for the word mahatah from the above verse are —
mahat{pum}{2;bahu}/mahat{pum}{5;eka}/mahat{pum}{6;eka}
/mahat{napum}{5;eka}/mahat{napum}{6;eka}
/mah1{kartari;lat;pra;dvi;parasmaipadi;mahaz;bhvadih}
Upon looking at the context, we chose manually the correct morphological
analysis which is -
mahat{napum}{5;eka}
where mahat is in napumsakalinga (neuter gender), has fifth vibhakti (case

marker) and ekavacana (singular number).

3. Samasavigrahah (Dissolution of Compounds):
Kumar et al| (2010) describe various stages involved in the analysis of a com-

pound which also form the natural modules of a compound processorE viz.,

(a) Segmentation (Samasapadacchedah)
At the first stage a compound is split into its components. For example,
the compound abhikramanasah from the above verse is split into two com-

ponents viz. abhikrama and nasah indicated by a ‘-’ sign.

(b) Constituency Parsing (Samasapadanvayah)

Sanskrit compounds with an exception of dvandva and bahupada bahuvrihi

! https://sanskrit.uohyd.ac.in/scl
2 https://sanskrit.uohyd.ac.in/samAsa/frame.html
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(conjunctive) are binary. So when a compound consists of more than one
component, it is not enough to show the constituent components alone.
For, the way the components combine together decides the meaning of a
compound. A compound with 3 components a-b-c may be combined in two
different ways viz., <<a-b>-c> and <a-<b-c>>. The task of constituency
parser is to parse the segmented compound syntactically by pairing up the
constituents in a certain order two at a time. So for example, in forty-
seventh verse of second chapter of BhG, the compound word karma-phala-

hetuh is parsed as <<karma-phala>-hetuh>.

(c) Compound Type Identification (Samastapadaparicayakah)

In addition, one also needs to know what type of compound it is — whether
a copulative (karmadharayah) or an endo-centric (tatpurusah / avyayibha-
vah) or an exo-centric (bahuvrihih) or a conjunctive (dvandvah). A tag
is assigned to specify the relation between the components because the
semantics of the components involved determines this relation. Hence
the compound word ‘rajapurusah’ when split in two components rajiiah
and purusah conveys the relation of a master and his servant expressed by
the sixth case suffix. For determining the semantic classification of com-
pounds, one takes the help of Paninian sutras which provides a lot of se-
mantic clues. The coarse grain distinction of compounds into four major
types was insufficient and hence fine grain distinction was needed for bet-
ter clarity and to avoid misinterpretation. For instance, the compounds
aditya-gatam (BhG. 15.12) and abhikrama-nasah (BhG. 2.40) belong to the
same class of tatpurusa but the paraphrases of both are different due to se-
mantic differences. The paraphrase of the compound words adityagatam
is adityam gatam and abhikrama-nasah is abhikramasya nasah. This kind
of analysis is followed for all types of compounds. Based on those clues a
hierarchical tagset of 55 tags has been designed to tag the Sanskrit com-
pounds following the guidelines of SHMT Consortiumll. The above parsed
example <abhikramanasah> is tagged as <abhikrama-nasah>T6

where the tag T6 stands for the compound of type sasti-tatpurusa.

5 https://sanskrit.uohyd.ac.in/scl/Corpus/TaggingGuidelines/
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(d) Paraphrasing (Vigraha-vakyam)
At the final stage, upon the assignment of the suitable tag, a paraphrase
is generated for the compound by paraphrase generator. For the above
example the paraphrase is generated as

abhikramanasah = abhikramasya nasah

4. Vakyayojana (Parsing a sentence):
Sanskrit literature is majorly dominated by poetic style. In order to understand
a text in verse style, two different methods have been followed in Indian com-

mentary tradition and education system viz.,

« Dandanvaya (also known as anvayamukhi):
All the words are arranged in prose order according to their grammatical
function and syntactical relation for easy understanding of a verse. The
default word order or the ‘canonical form’ is governed roughly by the fol-

lowing verse:

visesanam puraskrtya visesyam tad-anantaram |

kartr-karma-kriya-yuktam etad anvaya-laksanam ||E

Eng. Tr.: Starting with the adjectives, targeting the headword, in the order

of kartr-karma-kriya (subject-object-verb) gives an anvaya.

« Khandanvaya (also known as kathambhutini (Tubb and Boose, 2007)):
The basic skeleton of a sentence is given and other details are filled in by
asking questions. These questions are centered around the heads seeking
their various modifiers. So the construing of word-order (similar to the
first approach) is carried on in sections (khandas). Here it is essential to
have prior knowledge of expectancy (akarksha), consistency (yogyata) and

contiguity (sannidhi).

For our work we decided to combine both the approaches by providing prose
order according to their grammatical function and syntactical relation (dandan-

vaya method) and giving the karaka analysis following the khandanvaya method.

4 samasacakram ka — verse 10 (Bhagirath, 1901)
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The methodology we followed for tagging is semi-automatic due to following

reasons:

« BhG being a popular text, a learned Sanskrit scholar could easily split the

sandhi and compound just by looking at the verse content.

+ A proper user interface for tagging using the existing tools were under

development.

+ The existing segmenterE produced multiple segments which needed much
time and effort to select the correct split in comparison to splitting the text

manually.

2.2 Procedure

In what follows, we describe the process we followed for getting the linguistic

analysis of BhG:
(a) The verse form is converted into prose form.

(b) Initially the sandhi and compound in the verse are segmented manually,

following the guidelines developed by the SHMT consortium.

(c) Then each compound is tagged for its type, along with the complete con-

stituency mark-up. Finally for each compound, its paraphrase is provided.

(d) The segmented words are run in the Anusaraka Interfacell for obtaining
the multiple morphological analyses. The output generated as an xml file,
is then manually pruned for choosing the correct morph analysis in the

context.

(e) The synactico-semantic relations (karakavislesana) includes karaka as well
as non-karaka analysis. Sanskrit grammar texts discuss various relations
among words necessary to interpret the meaning of a sentence. Ramakr-

ishnamacharyulu (2009) compiled and classified all these relations which

> https://sanskrit.inria.fr

¢ This is the Consortium of 7 institutes, for ‘Development of Sanskrit-Hindi Machine Translation System
(sampark)’ funded by DIT, Govt. of India

7 https://sanskrit.uohyd.ac.in/scl
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are tagged manually, following the guidelines develped by the SHMT con-
sortiumf. Out of around 90 relations listed there, only those relations
which one can predict based on the syntactico-semantic information avail-
able in a sentence are considered for automatic tagging (Ramakrishna-
macharyulu et al, 2011). There are around 35 of them. Complete BhG

has been tagged at syntactic level using this tag set.
(f) The Hindi and English glosses for each word are given manually.

(g) Extralinguistic information such as etymological information, etc. are also

provided.

2.3 An Illustration

The above methodology is illustrated by taking the forty-seventh verse of second chap-
ter from BhG.

karmanyevadhikaraste ma phalesu kadacana |

ma karmaphalaheturbhiirma te sango’stvakarmani | — BhG 2.47

Eng. Tr.: It is your right to work only but never towards the fruit thereof. Do not be

the cause of the fruit of action; nor be attached to inaction.
The above verse is analysed as follows:

+ The complete information is first compiled in an excel sheet. For each verse
we mention the verse number, numbers according to the anvaya, sandhi and
samasa split words, original words, multiple morphological analyses, morphol-
ogy in context, samasa padachheda, samasa vigraha-vakyam, karaka informa-
tion, numbering according to anvaya number, Hindi meaning, English meaning

and other additional information such as etymology etc.

8 https://sanskrit.uohyd.ac.in/scl/Corpus/TaggingGuidelines/
kaaraka-tagging-guidelines
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As is shown in Figure 2.1, Column A gives the verse number, B gives the original
word sequences followed by the sandhied words in Column C, D gives the sandhi
as well as samasa split words, E gives multiple morphological analysis and Column
F gives the morphology in context.

In Figure 2.4, we have the verse number in Column A followed by the original
word sequences in B, then the sandhied words in Column C, D gives the sandhi
as well as samasa split words, while Column E gives samasa padachheda and H
gives samasa vigraha vakyam.

As seen in Figure 2.3, Column A gives the verse number, B gives the original word
sequences, Column C gives the numbers according to the anvaya and D gives the
anvita words including adhyaharita words in parentheses, various karaka as well
non-karaka relations are given in Column E while F gives the Hindi gloss and G

gives English gloss.

The sandhi split has been marked by ‘+’ sign and the samasa dissolution is indi-

cated by a ‘-’ sign as shown below -

karmani+eva+adhikarah+te ma phalesu kadacana |

ma karma-phala-hetuh+bhith+ma te sangah+astu+a-karmani ||

It is noted from above tagged example, that there are only two compounds viz.,

‘karma-phala-hetuh’ and ‘a-karmani’ while the sandhis are marked by ‘+’ sign.

The compound analysis of the compound word ‘karma-phala-hetuh’ is repre-
sented with suitable tags as shown below.

< <karma-phala>T6-hetuh>Bs6

The paraphrase for the above compound is -

karmanah phalam = karmaphalam,

karmani phalam hetuh yasya sah = karmaphalahetuh.

The verse is then tranformed to prose, split into sentences and wherever neces-
sary, an adhyahara (supplement of necessary word for completion of meaning)
has been provided shown in parentheses, in order to complete the sentences.

Since we followed the Vaiyakarana-sabdabodha, we have also supplied the ex-
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istential verbs such as as, bhu, etc. to complete the sentence and provide the

karaka analysis as follows:

— te adhikarah karmani eva (asti) |
— phalesu (adhikarah) kadacana ma (asti) |
— (tvam) karma-phala-hetuh ma bhuh |

— te sangah a-karmani ma astu |

In the above example of karaka analysis we have provided four adhyaharas in

parentheses.

+ The karaka analysis is represented as —

1. te sasthisambandhah 2
2. adhikarah karta 5

3. karmani adhikaranam 5

4. eva sambandhah 3

5.  (asti)

6. phalesu adhikaranam 10

7.  (adhikarah) karta 10

8. kadacana kriyavisesanam 10

9. ma sambandhah 10

10. (asti)

11. (tvam) karta 14

12. karma-phala-hetuh kartrsamanadhikaranam 14
13. ma sambandhah 14

14. bhuh

15. te sasthisambandhah 16
16. sangah karta 19

17. a-karmani adhikaranam 19

18. ma sambandhah 19

19. astu

The numbering to the left gives us the word number followed by the word. Then

the karaka as well as non-karaka relations are given with the numbers to the
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right denoting the relation to the numbering to the left. The adhyaharita words
are shown in parentheses. So for example, in the first row above viz. the first
number indicates the first word ‘te’ which is related to the second word ‘ad-
hikarah’ by sasthisambandhah while the second word ‘adhikarah’ is related to
the adhyaharita fifth word which is a verb (‘asti’) through karta karaka relation

and so on.

2.4 Summary

In this chapter which is a part of Phase One’, we have discussed the methodology
adopted for linguistic analysis taking the clues from ancient Indian commentary tra-
dition. We have given a step-by-step procedure explaining each step with an example
from BhG along with the illustrations. These steps helped us in preparing a systematic
database with which we could conduct various analyses such as statistical, prosodic,
morphological, sandhi, samasa and sentential. Based on these analyses we could de-
velop a teaching kit as well for BhG. Thus Phase One’ becomes the base for ‘Phase

>

Two’.
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Part I1

Pedagogy and Interface Description:
Utilization of Digital Technology and

Computational Tools

32



CHAPTER 3

PEDAGOGY AND INTERFACE
DESCRIPTION OF
SRIMAD-BHAGAVAD-GITA

3.1 Teaching Methodology

During ancient times, each Indian discipline had its own distinct style of interpre-
tation of Sanskrit texts and employed various methods, critical as well as scientific,
for teaching these texts. Our main focus is on two methods namely Dandanvaya and
Khandanvaya. These Indian methods were forgotten in the course of time with the
advent and dominance of Western methods. However the latter methods were found
to be insufficient for teaching Sanskrit. We will first describe briefly the two ancient
Indian methods of teaching, comparing both the methods and highlighting their im-
portance. In the next section, we will examine only those Western methods which
were applied for teaching Sanskrit followed by the recent trends in this teaching. In
the third section, we present an interactive interface for BhG and describe in detail

the various features of this interface with illustrative examples and then we discuss
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1

how language technology becomes useful in the revival of the two ancient methods of

teaching Sanskrit.

3.2 Ancient Indian Methods

The study of original Sanskrit works reveals to us illuminating ideas on methods of
teaching. Two traditional methods viz. Dandanvaya and Khandanvaya were employed

for effective teaching of Sanskrit (Huparikar, 1949).

Dandanvaya Method (also known as Anvayamukhi)
In this method, all the words are arranged in prose order according to their
grammatical function and syntactical relation for easy understanding of a verse.
The default word order (anvaya) or the ‘canonical form’ is governed roughly by

the following verse:

viSesanam puraskrtya visesyam tad-anantaram |

kartr-karma-kriya-yuktam etad anvaya-laksanam ||

Gloss: Starting with the adjectives, targeting the headword, in the order of kartr-
karma-kriya (subject-object-verb) gives an anvaya (natural order of words in a
sentence).

Through the anvaya a student could be able to determine the desired (abhihita)

meaning.

Khandanvaya Method (also known as Dialogue / Dialectic Method or Method of Ques-
tions and Answers)
It resembles Dandanvaya method in first picking out the principal sentence, but
differs from it regarding the construing of remaining words of the whole sen-
tence which is carried on in sections (khandas) by framing questions on individ-
ual words or phrases. In other words, the basic skeleton of a sentence is given
and other details are filled in by asking questions. Thus it is also called Kathamb-
hatini (Tubb and Boose, 2007) due to the use of Sanskrit question words such as

kathambhuta, kim, kada, kimartham, etc. These questions are centered around

samasacakram - ka.verse 10 (Bhagirath, 1901)
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the heads seeking their various modifiers. This approach is close to parsing a

sentence showing various dependency (karaka) relations.

3.2.1 Comparison of Both Methods

Both methods are analytico-synthetic processes in which several analysed units of
a sentence are combined through comprehension of the inter-relations of words by
means of the principles of mutual expectancy (akarksa), congruity (yogyata) and prox-
imity (sannidhi) and finally, the students are led to the unified and comprehensive
meaning or purport (tatparya) of a sentence or passage as a whole. Dandanvaya
method focuses on questions based on grammatical function which is helpful for quick
understanding, but in the process, the poetic charm / aesthetic beauty is lost; while in
the Khandanvaya method, the questions are principally based on the subject-matter.
In the former, the subject is generally picked up first followed by other arguments of
the verbs and finally the verb; while in the latter, the verb is first picked up followed by
its arguments. The Khandanvaya approach gains an upper-hand over the Dandanvaya

in many respects as explained below:

1. Huparikar (1949) aptly puts it — “Prose order or the regular construing in the
Dandanvaya mars the beauty of a poem instead of enhancing it; while questions in
the Khandanvaya can be so framed as to bring the emotional content of a poem into
prominence and lead the pupils to understand automatically the relations of differ-
ent words in a sentence. Thus the Khandanvaya helps us to bring out the hidden
charm of a poem, heightens our sentiments and creates living poetic atmosphere

which is most desirable for the real appreciation of that poem.”

2. Khandanvaya method appeals to the student’s instincts, since predominance of
questioning in it is expected to arouse their curiosity through expectancy (ut-
thapyakanksha) to the fullest extent and thus constant interest is maintained in

the classroom.

3. Since there is direct interaction in the form of questions and answers, this method
is more suitable for larger classes ensuring co-operation between the teacher and

the taught where both of them are equal participants in contrast to the lecture
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method of Dandanvaya. This increases the alertness and activeness among the

students.

4. The commentaries following this method helps an individual in every minute
detail regarding the inter-relations of words and ideas. This greatly improves

the observational and analytical skills.

5. The method of Khandanvaya and the function of Tatparya combined create the
unified impression of a subject, aid memory by making assimilation of what is

taught and lead to the mastery of the subject learnt.

3.2.2 Utility of Indian Methods

Huparikar (1949) observes that generally, students trained in modern schools were
incapable of analysing Sanskrit texts and resort to translations rather than the origi-
nal works for understanding, which is often unsatisfactory. On the contrary students
trained in traditional methods were more apt at grasping the subtle shades of mean-
ings of words in the texts. In both the above mentioned Indian traditional methods,
it is essential to have prior knowledge of minimum set of grammar rules for sandhi,
samasa and karaka along with the theories of verbal cognition (sabdabodha). The es-
sential factors that help in $abdabodha such as mutual expectancy (akarksa), congruity
(yogyata), proximity (sannidhi) and purport (tatparya) also play an important role in
the process of verbal cognition. The Khandanvaya method helps a student understand
the process of verbal cognition through worked out examples. The concept of akarnksa
teaches a student where to look for clues for establishing relations between the words
in a sentence, yogyata teaches which meaning to look for among the abhidha, laksana
and vyanjana, while sannidhi puts some constraints on possible combinations of rela-
tions between the words, and tatparya helps in disambiguation of ambiguous words

and understanding the whole purport of the utterance.

3.3 Influence of Western Methods

With the onset of British rule in India, gradually Western methods of teaching and

learning were introduced in schools for teaching not only the modern sciences but also
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to teach modern languages and even classical language like Sanskrit. The Grammar-
Translation Method which was popular in Europe for teaching classical languages
such as Latin and Greek was adopted for teaching Sanskrit by many. Westerners
adopted this method for learning and understanding Sanskrit language and Indians
followed this trend till now. Many Sanskrit teaching books were written based on this
methodology starting with R. G. Bhandarkar’s First and Second Book of Sanskrit, K.
P. Trivedi’s The Sanskrit Teacher in two volumes, M. M. Deshpande’s Samskrtasubod-
hini, Thomas Egene’s Introduction to Sanskrit in two parts, Michael Coulson’s Teach
Yourself Sanskrit, Robert and Sally Goldmans’ Devavanipravesika, etc. to name a
few. In Grammar-translation method, sentence constructions corresponding to differ-
ent grammar rules are taught and are also taught to translate them into their source
language. Students are to memorize a long list of declensions and conjugations along-
with the translation equivalents of target language vocabulary words. In this method,
major emphasis is on grammar and vocabulary but speaking and listening received
much less attention. It is assumed that students learn how to understand the source
language text and express it in the target language. Hence though historically this was
the first structural method, later it was found to be ineffective by itself and new meth-
ods such as Functional and Interactive ones were introduced. In both Functional as
well as Interactive methods, more focus was on communication aspect and grammati-
cal aspect was made subordinate or eliminated altogether which again was ineffective
in teaching Sanskrit. The reason being mere practice of conversation without knowl-

edge of how a language works intricately would be a shortcoming.

3.3.1 New Western Methods

As discussed above, when Grammar-Translation Method was found to be ineffective,
modern methods were introduced. For example various Functional Methods such as
‘Oral approach and situational language teaching, Directed practice’ were tried. Among
the Interactive Methods, ‘Direct method, Series method, Communicative language teach-
ing (CLT), Language immersion, Silent way, Community language learning, Suggesto-
pedia, Natural approach, Total physical response, Teaching Proficiency through Read-
ing and Storytelling, Dogme language teaching’, etc. were introduced. Apart from

these, there are approaches not used in mainstream teaching viz., ‘Pimsleur method,
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Michel Thomas method, Appropediam, Computer Assisted Language Learning (CALL),
Learning by Teaching, etc. In the current scenario of Sanskrit teaching, a few of these

western methods have been adopted, namely Oral Method and Direct Method.

Oral Method In this method, the target language is taught orally before handing out
the written matter. Grammar is gradually introduced with the most basic forms
being taught first and later the complex ones. Emphasis is on vocabulary train-
ing which aids the reading skills followed by grammatical skills through map-
ping of grammatical structures with sentence patterns. This assists learners to

internalise the rules and sentence structures.

Direct Method In this method, the target language vocabulary is taught with the help
of demonstration and visual aids. The oral communication skills are built on
question-and-answer sessions. Students learn grammatical rules from the ex-
amples and practice them. Here speaking and listening is given more emphasis

over reading and writing.

3.4 Current Trends in Sanskrit Teaching

Several government as well as non-government institutes have combined both the an-
cient Indian methods and Western methods (mostly Oral method and Direct method)
for effectively teaching Sanskrit language. These institutes provide lessons in printed
form through distance education. Some institutes may provide contact-classes or an
instructor for clarification of various doubts where the mode of instruction is gen-
erally the source language. Institutes like Rastriya Sanskrita Sansthan (Mishra, 2016;
Sharma, 2016) and Samskrita Bharati (Viswas et all, 20094.,b, 2010, 2012a,b) conduct
correspondence courses and provide an instructor who conducts classes in target lan-
guage. Both the institutes’ study-books have similar method of teaching with slight

variation as follows-

In Srimadbhagavadgita-sarigrahah, the main $lokah is given followed by padacchedah,
padaparicayah, akanksa, anvayah, pratipadarthah (in three languages i.e. Sanskrit,
Hindi and English), bhavarthah (also in three languages), nidarsanam which includes
vyakarana topics such as sandhi, samasa, krdanta, taddhita, karaka, kosa and chandah.

In this book only few §lokas from the chapters are given.
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In Gitasopanam, basic vocabulary and grammatical lessons are provided through pic-
tures and small stories followed by exercises, points to remember and read-aloud sen-
tences and passages. Word and verb-root paradigms are given in the appendix at the
end of the book. In Gitapravesah, the method is the same as in Srimadbhagavadgita-
sangrahah except the complete mode of instruction is in Sanskrit and all the slokas of

BhG are covered. However, the karaka, kosa and chandah points are not discussed in

this book.

Both Srimadbhagavadgita-sangrahah and Gitapravesah have given Dandanvaya and
Khandanvaya (through akanksa) methods alongwith vocabulary list with translation
followed by grammar lessons and exercises. The students are first taught to recite the
slokas and attention is given on correct pronunciation. Then the anvayah is given
and they are taught to identify the principal verb in the sentence and once the verb is

identified, other relations are simultaneously taught.

Except Gitapravesah other above mentioned books are not comprehensive. Further-
more, all these books lack in statistical approach which provides a certain degree of ac-
curacy and helps identify the focal points in terms of frequency of usage. The Paninian
rules related to various grammatical aspects are also lacking in these books. However,
we had the unique opportunity to cover these aspects in addition to providing the fea-
tures mentioned in these books and more such as graphical rendering of compounds
and sentential relations, etc. through the help of an interactive interface. Addition-
ally in this digital age, blending technology with traditional teaching approaches is an

added advantage for learners which is discussed in the next section.

3.5 Effective Use of Language Technology

Todays generation is more technology savvy and frequently use the internet/web for
socialising, working as well as learning. In recent years there has been rapid advance-
ment of several computational tools for Sanskrit? Is it possible to use these com-

putational platforms to reduce the burden of learning Sanskrit? Bharati et al) (2000)

https://sanskrit.uohyd.ac.in/scl
https://sanskrit.inria.fr

https://sanskrit. jnu.ac.in/index. jps
https://kjc-fs-cluster.kjc.uni-heidelberg.de/dcs
https://sanskritlibrary.org
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discusses how the Anusaraka, a language acccessor, helps in overcoming the language
barrier by sharing the load of language learning between man and machine. Tasks
which are difficult for human being are handled by machine and human being takes
the load of the tasks that are difficult for a machine. The man-machine ‘eclectic mix’ i.e.
the combination of human’s world knowledge and computational tools would create

a positive impact on the current as well as future generation.

Both these scenarios demand domain specific teaching / learning capsules. These cap-
sules can be in two different formats namely as ‘E-Reader’ and ‘Domain Specific Teach-
ing Material’. We will discuss the latter in chapter four. Here we will discuss the

former.

3.5.1 E-reader

The need for domain specific teaching / learning capsules was felt in earlier days too.
We come across a plethora of commentaries on various popular as well as important
works. These commentaries, follow either the Dandanvaya or Khandanvaya method
and explain each and every verse of the selected text providing the segmented text
with synonymns, etymological details, philosophical descriptions, exceptional gram-
mar rules, etc. sometimes combining both the methods. With the available compu-
tational platforms now it is possible to analyse any Sanskrit text semi-automatically
with all these possible nuances of commentary tradition and present the same anal-
yses in a more compact and user-friendly way. The user interfaces can be tailored to
the needs of a reader. Such E-readers for various texts such as Sanksepa Ramayanam,
SrimachagvadGitd, Siéupdlavadham, etc. are available The benefits of an E-reader

are as follows:

1. The E-reader provides an access to the original text alongwith the anvaya for

better understanding.
2. Morphological analysis of each word in the text is provided.

3. Visualisation helps build strong association. Graphical representation of com-

plex concepts like karaka and samasa makes the task easier for a reader.

% https://sanskrit.uohyd.ac.in/scl
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4. Link with thesaurus and bilingual dictionaries are an added advantage for those

who want to have a detailed knowledge of a word in the text.
5. For better clarity a reader can resort to Hindi as well as English word glosses.

6. Additional information such as etymological information, etc. information is

provided.

We have built Srimad-Bhagavad-Gita Interface with the above mentioned features and

give a detailed description of the interface in the next section.

3.6 Srimad-Bhagavad-Gita Interface Description

The main-page of BhG interface which is a Graphic User Interface (GUI) as shown in
gives the main title of the e-page that is ‘Bhagavadgita’ and the sub-title
‘geeta sugeeta kartvya kimanyaih Sastravistaraih® (once the geeta has been properly
studied, other elaborate scriptures fall short). The feature information is provided
on the left-hand of the display-screen while on the right-hand is the display of each
chapter number in tabular form. Selecting and clicking on the icon indicating chapter
number will open a new e-page with the features of that chapter. In the next sub-

section, we discuss the features of the interface.

3.6.1 Features of Srimad-Bhagavad-Gita Interface

As mentioned above, for accessing a chapter, one has to click on that particular chapter
number and that e-page opens with the full name of the chapter in bold on the right-
hand of display screen. For example, the second chapter on the screen is displayed
as ‘Sankhya-yogah Nama Dvitiyo’dhyayah’. On the left-hand of the screen are the
verses of that chapter. When clicked on a particular verse, it will be displayed on
the right-hand. The BhG Interface provides an access to the original text following the
traditional method of learning Sanskrit. Just as the commentaries present any text with
samhita patha, followed by the analysis of sandhi and padapatha, followed by the word
analysis providing the etymology wherever necessary, grammatical rules, analysis of

compounds explaining its constituency structure and the type of compounds and its

* Geetamahatmyam — Bhisma Parvan 43.1
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Welcome to the e-version of Bhagavad Geeta. The e-version captures the salient features

of the book viz., N Select Chapter of Gita
e ygyIa: (padapathah) ‘“"”" R HW S I
» yeufwd: (padaparicayah) ‘ﬁ?ﬁm sqqu:stT-. alumr:‘

e 3ThET (akanksa)

. EEy
e 3(9: (anvayah)

o

style of understanding a text, and present them in the e-form. -
‘G?ﬂ: Y Hﬂ@w HEY: ‘

The advantage of the e-version is that the reader has full control over the interface and
can choose to display only the relevant part. The department of Sanskrit Studies, in “’5‘ T H“"“‘Wz ‘
addition has provided the pictorial representation of the @& (karaka) analysis as well as

W (samasa) analysis.

‘W‘L‘ eamE: H‘ﬂ@?{l HeY: ‘

‘m: EAT: Hﬁﬂ:ﬂ::ﬂwqr ‘
The &49-[39E (samasa-vigrah) is available as a tool-tip along with the picture showing the

composition. By placing a cursor on the T (samasa), one gets this information. The ‘W: Ie: Hmsl m:‘

FRaE (karaka) analysis is available as a link to the sentence numbers.

Figure 3.1: BhG - Main

paraphrase, and then the word meanings and finally the anvaya between the words,

similarly the interface also provides the e-text with the following features:
1. The following information is displayed in foldable tables.

« Sambhita patha (original continuous text),

+ Padapatha (segmented text),

 Anvaya (parsed structure),

« Pada-vislesana (morphological analysis),

« Dictionary help for each word,

« Samasta-pada-vislesana (compound word analysis),
« Karaka-vislesana (syntactico-semantic analysis),

« Hindi and English Translations,

+ Other miscellaneous information such as etymology, taddhita-forms, etc.
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2. The above information is also provided in a Hide/Show facility which will pop
up on clicking. This facility allows the user to control what s/he would like to

see and hide the remaining information.
3. There are links leading to pop-up windows for dictionary meanings.
4. Graphical rendering of compound structure and word relations in a sentence.

5. Distinct colour codes are provided for vibhaktis, kriya and avyaya for concise

understanding as given in [Table 3.1.

Item Colour Code Colour

prathama | Deep Sky Blue

dvitiya Green Yellow

trtiya Turquoise

caturthi | Light Skyblue

pancami | Light Green

sasthi Sky Blue

saptami | Slate Gray

astami Aquamarine
kriya Cadmium Red Light
avyaya Mauve

Table 3.1: Colour Codes

We discuss in detail each information below:

Padaccheda Original Sanskrit texts were generally written as a continuous text (samhita
form) being influenced largely by the oral tradition. In order to split such a text
into words (padas), one needs to be familiar with the word forms in Sanskrit, and
also the sandhi rules that result into the euphonic changes at the word bound-

aries. For example, the samhita form of BhG. 2.13 is shown as:

dehino’sminyatha dehe kaumaram yauvanam jara |

tatha dehantarapraptirdhirastatra na muhyati ||
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Eng. Tr.: Just as the embodied goes through the stages of childhood, youth
and old age, similarly it attaines another body. The wise person is not deluded

thereupon.

After splitting the words based on sandhi rules, the segmented form of BhG. 2.13

looks like this in the interface in [Figure 3.4,

dehinah asmin yatha dehe
kaumaram yauvanam jara |

tatha deha-antara-praptih

dhirah tatra na muhyati ||

A dG: d

ey [ BN
SRl gttt g |y e GO (R
HHAG:
sl T [ S R || s
ST T TSI o a

Al 2 h S aur SETRRAIT R
:f;ﬂ“{ﬁ SRI{EAT} {1:0) | {34} | S (F4) {1,0) (T} (1,0} | ga{3rea}

- T ggraeT WA | I g F T fi_TFw sad_(flav )
112.1611 old_age similarly | achievement_of another body |the_wise_man |thereupon never

e g e e R
dfiigeaam RO

ATy 7 SRR T e T rE T R

Figure 3.2: Padapatha

There is a ‘Show/Hide Rows’ link at the bottom left of the interface. When one

clicks on this link, a new small window pops out giving the information of each

rows as shown in [Figure 3.3.

The first row (2.13 A) presents the segmented text. The second row (2.13 B)
shows the original text with sandhi. The third row (2.13 C) shows all possible
word analyses for every word. The fourth row (2.13 D) shows the analysis of a
word after choosing the correct parse. The fifth row (2.13 E) shows the samasa
structural analysis. The sixth row (2.13 F) shows samasa vigraha (compound

paraphrase). THe seventh row (2.13 G) shows the karaka relation. The ninth
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row (2.13 I) gives the Hindi gloss of the Sanskrit word and the tenth row (2.13
J) shows the English gloss. The eleventh row (2.13 K) gives the derivational
menaing. All these rows are collapsible. So the reader has freedom to show /
hide any of these rows. Thus the reader has a choice over which information
to display and which to hide. Words with different case markers have different
colors. Thus a student once gets familiar with the color-case marker association,

can always hide the morph analysis row, and open it only when in doubt.

Show/Hide rows

¥ Sanskrit (A)

- NS 2134 BB - T Sanskrit without sandhi (B)
gff=ar: 112.1111 |2,13,D TAT(3T} | Glgel. i T Multiple Morphology (C) )
|
. . . ¥ Morph in Context (D
ARTEAGAE A AR e @ P D)
SATTET: aitaet (=1} (2,0} (i_r){aﬁh ) samaasa structural analysis (E)
J A9 7 gfasara: g - s e || samaasa vigraha (F)
9IAd: A [12.1211 )
qan{3en) | dgmaraicad| " kaaraka relation (G) STy
gt ¢ PlAN . = i [ Category (H)
Lt ' I I Hindi Meaning (I)
{9} (1,0} | T{3re indi Meaning
U I O D | A
112.1311 | English Meaning (J)
c . . - ¥ ™ Derivational Meaning (K) shioka order
I undefined

Figure 3.3: Row-wise Information

Anvaya The interface displays two forms that is the mulakramah (samhita form) which

is shown above and anvayakramah (anvita form). The anvaya is done according

to the Dandanvaya method (Figure 3.4).

From [Figure 3.4, it is to be noted that in order to semantically complete the
sentence, we provided supplementary words (adhyahara) in parentheses. From

a single verse, now we have two sentences.

+ Yatha dehinah asmin dehe kaumaram yauvanam (ca) jara (bhavati) tatha

dehantara-praptih (bhavati)

+ Tatra dhirah na muhyati
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=7

Figure 3.4: Anvaya

Pada-vislesana The machine provides help on grammar by showing multiple mor-

phological analyses and the correct morphological analysis in context. Each

word is marked by the linguistic information such as lingam (gender), vibhakti

(case marker), vacanam (number), etc. in the case of subanta and prayoga (voice),

lakara (tenses and moods), purusa (person), vacanam (number), padi, dhatu (root-

form) and gana in the case of tinanta. Indeclinables are marked as avyaya. (Fig]

ure 3.5).

2 T T A e O 112,121

SRR & PR et o=
AERITeg. sftersUrgegg e
SRR iR TR 112.1411
in .

A forert et e fe wa:

SRR 112.1611
sy g afifs 39 sdfiedar

] WG 112.1811

St it AR R T 112.1911

A S B ar
AT e a1 7 o

ot B, v e

Law | e
1€ ) ) 1R 57 ) 650 ) (AT (5 651 T R )
110 ey |

) (70 R (8190 L (R e i) (1) | ) (1) (o) | GO o () 7 oL R et ey

- [~ | |
P = |~ 0. -

Show/Hide Rows... | & Numbers [ Borders S

Figure 3.5: Morphological Analysis

For example, the morphology of the word ‘dehinah’ gives multiple analyses such

as:
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dehin{pum}{1;bahu}/dehin{pum}{2;bahu}/dehin{pum}{5;eka}
/ dehin{pum}{6;eka}/dehin{pum}{8;bahu}/dehin{napum}{5;eka}
/dehin{napum}{6;eka}

But in the given context, the correct morphological analysis is dehin{pum}{6;eka}.

Dictionary help In order to instill the correct and original meaning of Sanskrit words,
the computational tools also provide a direct link to the bilingual dictionaries
such as Apte’s Sanskrit-Hindi dictionary, or Monier-William’s Sanskrit-English
dictionary, or thesaurus such as Amarakosa. Bilingual dictionary entries pro-
vide the meaning in other languages and the thesaurus provides a paraphrase
in Sanskrit. They provide citations and example usages and also provide the ex-
planation if needed and collocations. Thus now a student acquires the meaning
of each word either by correlating the meaning of Sanskrit words through his

mother tongue or directly through the thesaurus.

+gfa
roRerrdy, orfidy, v AR Shaurdy sroficageis @ &= ga- |
‘a*unc
* YR
+ /33761

112.131] B T t/3ew/yt RN e Mo, Sfaawm efwfor faEm)
Shotferearfa ganfa srarfer &g
AR Bl
= F1aT* /393, 9/vy AN A ufafSaa

R .|
- —
FiE

MW

AR [12.1411
I aigﬂ_[ dehin ][ dehin ] m. f n. having a body , corporeal

I g 7 eF e el JENETETEs

) = m. a living creature , man Lit. Mn. Lit. MBh. Lit. Kav.

g EEr WRdear Fedd !

112.1511 the spirit , soul (enveloped in the body) Lit. Up. Lit. Bhag. Lit. Susr|
LLit. BhP.
&2+l [ dehint | [ dehini ] £ the earth Lit. L.

Hd:

IR )

# . PO - | Show/Hide Rows... = ¥IN(y qaferard

| n L

Could not find a%?[in the Amarakosha

Figure 3.6: Dictionary Link

displays the dictionary help for the pratipadikam ‘dehin’ from Apte’s

Sanskrit-Hindi dictionary, and Monier-William’s Sanskrit-English dictionary.

47



Samasta-pada-vislesana The compound word is tagged using the suitable tagE and

the vigraha-vakya (paraphrase) is also provided. The analysis is graphically

represented for optimum retention and recollection of information as shown

in [Figure 3.7:

TIAS: WA 1121211 — ——
tRARFrT Ry BAY @) | e i ) (1.0
gtad s u <<CB-HedT>T6-HCd:>T6
JuT EeauuIea: YReagd - 25T Hedl: = a—s—w—ma—s—rf—ﬂwmﬁ = ETeaHTTe:

112.1311 ‘
AERET3] Hlead

s P %

3R qﬁa?gﬁq

SR 1121411 ( )[ I
gfgas xS
TETETETs — e éz IR

Her

Figure 3.7: Constituency analysis of a compound

For example, the components of the compound word ‘dehantara-praptih’ is in-

dicated by a ‘-’ sign. It is tagged as
<<deha-antara>T6-praptih>Té6

where the tag ‘T6  indicates ‘sasthi-tatpurusa’.
compound is -

dehasya antarah = dehantarah,

dehantarasya praptih = dehantara-praptih.

The paraphrase for the above

Karaka-vislesana In order to understand now the sentence meaning, one needs to un-

derstand how the words in a sentence are mutually related. Panini’s grammar

provides various clues to understand the relations between words. Sentential

parser in SCL uses these rules and the akarnksa (expectancy) of words to pro-

pose possible relations between words. It also uses the constraint of sannidhi

(proximity) to rule out those combinations of relations which do not satisfy the

> https://sanskrit.uohyd.ac.in/scl/Corpus/TaggingGuidelines/
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constraint of proximity. Now in order to have proper verbal cognition, a reader
should check whether the meanings of the words thus related are congruous
(yogyata) and also use the contextual knowledge to decide the intended mean-
ing (tatparya) of ambiguous words. This is the second stage where there is a
sharing of load between a man and a machine (See [Figure 3.§). While machine
remembers all the grammar rules of sentence formation and using it analyses a
sentence, a human being using the context and the compatibility of word mean-
ings, chooses appropriate relations leading to the anvaya of a sentence. With
this interface, now a teacher can follow the process of Khandanavaya to make
student understand the sentential meaning. The interface acts like a puzzle-
solver where teacher and students have a dialogue with kathambhitini kind of
question-answering sessions, and based on the clues now a student selects the
correct answer, and machine then removes all other answers conflicting with the
choice made. A good teacher, then, can also take this opportunity to tell students
why the filtered out relations were conflicting, and so on. This game continues
till a student resolves all ambiguities of choices in relations. This method thus
not only brings back traditionally well tested teaching method of Khandanvaya

but also greatly improves the observational and analytical skills of a student.

Summary of Possible Relations

v Undo 250 filtered trees

T TR T ST ST I T

o 1/ ym1 v 23
= o1/ TRV 2Tm * 2/ HET Y S5 Tm
1s - - .
* 3/ TR A2 ® 4/ HEL TS
* 5/m A 6T@
1 s w71
.

1 2, 7 fwiwa61 N
—tad 3. 7 wehmee, 6,1
2. # R, 2,1

4. 7 wfpmze 6,1
3. 7 wéfRmar, 2,1
4 s wirmew 32 1 2 wfrmem,3,2 1emizl Lswmmgy o LTEITHLL Lol
. = . = q . = -
5. # weRma:, 3,2 2. # R, 3,1 ;M 2. 7 w31 f':\::ﬁw” 2'::";;"72
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Figure 3.8: Possible relations among words

We have supplied adhyahara (supplemantary) words required for completing

the sentence (Figure 3.9).
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Figure 3.9: Karaka information

Hindi and English Glosses Both Hindi and English glosses are provided in the inter-

face which could be useful for the user to resort to when in doubt regarding the

complete meaning of the verse as shown in Figure 3.10.

Gl g -feeT:
SR} {1:UF} | TUT{37eT)} | AT {F} {1.95F} HR{T} {1,075} | TN} GLE
FETaET | alw A o _gE Iu_(faww_#) | a8t

old_age similarly | achievement of another_body |the wise_man |thereupon never
IR b

112.161

Jifa=nfar g aefafe 3=
Fafgraan
TAATRHIATY o HiTdchdHe i

H2.1711 -

anvava order

Figure 3.10: Hindi and English Glosses

Miscellaneous Information Other miscellaneous information such as taddhita form

(derivational meaning), etymology, etc. is also provided in the interface as

shown below in Figure 3.11]
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Figure 3.11: Miscellaneous Information

3.6.2 Utility of Interface

This work and interface can be beneficial to both the student as well as teacher.
Utility to a student

The interface contributes directly to student learning in following ways:

A student can have access to first-hand knowledge of original Sanskrit text.

« By effective use of tools and technology, s/he can be better motivated to under-
stand a given text and actively engage in exploring the language. With a variety
of language resources at one click, a student has the opportunity to examine a

given task from different perspectives thereby enhancing their creativity skills.

« A student can have easy access to different tools in order to meet her / his per-

sonal needs and preferences thereby improving on the weaker areas of learning.

« S/he is greatly benefited by having the opportunity of personal learning space.
This way s/he could gradually improve and hone ones learning skills at her / his

own individual pace.
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« Through constant practice, development and refinement, a student can gain con-

fidence in comprehending, learning and retaining any new information in a text.
Utility to a teacher

Blending technology with teaching practices could be a challenge for teachers. By
recognizing the potential of interface in ones’ practice, a teacher can gain confidence

in utilizing the educational tools and technology.

« Teacher can ensure active student participation once s/he has understood a text
with the help of interface and determine what linguistic expressions should be
more stressed. In this way a teacher can engage students in learning by com-

bining technology with teaching methodology.

« A teacher could devise good application exercises and assignments for the self-
study of students. This could be a contributing factor in their personal develop-

ment supporting personal reflection and collaboration.

+ Once the subject matter is clearly understood by the students, teacher could
then provide for and encourage multiple perspectives and representations of a

content.

« Effective management of time and energy is required for teaching lengthy and
tedious word-formations. This could be reduced considerably by engaging the

students in using the tools.

+ Those teachers who are inclined in improving the quality of teaching, raising
standards and gaining better standing in further education could explore, model
and experiment with new approaches of lesson planning and preparation with
the help of interface. Thus making their teaching more interesting, appealing

and motivating, as well as providing opportunities for learning success.

+ Teacher could easily develop similar domain specific interface or even create

virtual courses by adopting similar methodology.

Hence teachers and students can build on their own past learning and on each others’
ideas with teachers taking the role of mentor and facilitators of learning and not just

as instructors.
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3.7 Summary

In this chapter we have discussed Indian as well as Western teaching methologies with
their utilities and shortcomings followed by detailed and illustrated discussion on BhG
interface. In the the concluding portion of this phase two we discussed the utility to
both student and instructor. In the next section we have prepared a teaching module
exclusively for learning BhG taking into account only those Paninian Sitras necessary

for understanding the text with the help of statistical results.
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Part 111

Teaching Module for
Srimad-Bhagavad-Gita:

Preparation for Course Planning
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CHAPTER 4

STATISTICAL ANALYSIS AND
GRAMMAR KIT FOR
SRIMAD-BHAGAVAD-GITA

After completing the linguistic analysis, we move on to statistical analysis and prepa-
ration of relevant grammar kit for BhG. In this chapter we begin with the utility of
statistical analysis in general followed by its specific importance in our work. In the
next section we will discuss how statistics is helpful in preparing teaching capsule for

a particular text.

4.1 Utility of Statistical Analysis

Statistical analysis refers to the science of collecting, analysing and presenting vast
amount of data in order to discover the underlying patterns and trends as well as the

relationships. As such, this analysis is useful for:

« Collecting, presenting and interpreting the data in a systematic manner.

+ Classifying data in order to get a clear idea about distribution.
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+ Understanding the complex data by simplifying it.

« Providing basis and techniques for making comparison.

« Studying the relationship between different phenomena.

« Identifying and developing a coherent pattern.

« Formulating the hypothesis and testing it.

« Drawing rational conclusions represented through visual aids such as different

graphs.

4.1.1 Visual Aids

Statistical data is represented with the help of visual aids such as graphs. Graphs
not only provide visual display of data but also highlights the salient features of the
data. This helps in systematic analysis and presentation of data. The different types of
graphs are Line graphs, Pie charts, Bar graphs, Histograms, etc. We have made use of
different graphs in our work to display the statistical analyses as well as to summarise
the conclusion. For instance we have provided different classes and their frequencies
in tabular forms as well as vertical bar graphs while the percentage distribution is

represented through the pie charts.

4.2 Importance of Statistics in Srimad-Bhagavad-Gita
For our work, statistical analysis is important in two ways as follows:
In Teaching

+ Through statistical analysis we know the distribution of various salient features
of Sanskrit language in this specific text. This increases the accuracy and relia-

bility of various aspects.

« This distribution further helps us in identifying the prosodic and grammatical
aspects that are necessary to concentrate upon while teaching. For instance it

helps in identifying areas for improvement and areas of strength.

« As aresult we could easily develop a domain specific teaching capsule which is

discussed in the next section.
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For Computational purpose

Current tools are developed following the grammar rules. In order to use statistical or
machine learning or neural networks for the development / improvement of the tools

further, this data would be useful.

4.3 Domain Specific Teaching Capsules

Sanskrit has a vast repertoire of literature and each discipline has its own set of termi-
nology. There are several disciplines which require moderate knowledge of Sanskrit
in order to understand the texts in their disciplines. For example, a historian needs to
refer to the original Sanskrit texts to make a point. Disciplines such as Ayurveda insist
that students should have good knowledge of Sanskrit in order to read and understand
the original Sanskrit texts in Ayurveda with its terminology. However, all these stu-
dents fail to gain the needed expertise in Sanskrit within a short span of time available

with them for studying Sanskrit.

In another scenario, in recent years in India, there is a growing trend among certain
age-group of people to understand Sanskrit philosophical texts such as Upanisadas,
Gita etc. For studying these texts, one either takes recourse to available commentaries
and translations or learn Sanskrit grammar. If one takes up reading ancient commen-
taries, that poses a problem since these are entirely written in Sanskrit too. Various
translations are readily available. However, these are usually from a writer’s individ-
ual perspective which may or may not agree with the reader’s own perspective. The
only resort left is learning Sanskrit grammar but then one may ask a question as to
‘how much grammar is required for understanding a text in a short span of time-period’.
Traditional methods of teaching required minimum eight to twelve years of dedicated
study which seems impractical in todays fast-paced scenario. Additionally, teaching
or learning of Sanskrit unlike other modern languages requires lots of memorization
in the form of word-formations and various grammatical rules involving lexical, syn-
tactic and semantic information. The students of this generation shy away from this
kind of memorization as it is a lengthy and time-consuming process. Since the stu-

dents want to gain maximum knowledge in a limited time constraint, it is necessary to

57



develop a domain specific teaching material which would cater to all the requirements

of the students in a given time-period.

4.3.1 Domain specific Teaching Material

Kulkarni (2015) used the computational platforms for analysing texts on Vedanta and
gathered statistical data pertaining to these texts. He collected statistics for sandhi
rules needed for understanding the text, and various noun and verb paradigm tables
a student should know before reading the texts. Based on this information, he then
developed a course material (Vedanta Samskrita) for teaching just essential aspects
of Sanskrit in order to gain confidence in reading Vedanta texts independently. His
experiments show that with the teaching capsules he developed, a reader gains con-
fidence in reading original Sanskrit Vedanta texts with a training of just 10-15 hours.
Following similar strategy, we prepared teaching material for BhG focusing mainly
on grammatical information such as sandhi, samasa and karaka and guidelines for

prosody and morphology based on statistical analyses.

4.3.2 Srimad-Bhagavad-Gita Teaching Module

Previous efforts for developing grammar kit specifically for BhG had been under-
taken by Swami Ramsukhdas who wrote ‘Geeta Darpana’, Annie Besant and Bhagavan
Das who jointly wrote ‘The Bhagavad-Gita’ and Sri Divanacandra Sastri who wrote
‘Geetavyakaranam’. ‘The Bhagavad-Gita’ has just basic grammar introduction giving
the salient features with few BhG examples. On the other hand, ‘Geeta Darpana’ has
explained the grammar in detail covering all the major aspects pertaining to BhG with
suitable examples. Similarly ‘Geetavyakaranam’is composed loosely based on ‘Laghu
Siddhanta Kaumudi’ of Varadarajacarya giving examples from BhG. The word forma-
tion and derivational processes (prakriyas) are discussed in this book which we have
set aside for the later stage. Moreover, we have not discussed the specific rules for
rare instances in BhG. However, what is lacking in above mentioned texts is the mor-
phological as well as statistical analysis of grammar which we have covered in our
work. Furthermore, these texts did not have the digital support which has become a

necessity in todays’ digital age. We are in a position to overcome these shortcomings
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with the development of an interactive interface which features grammatical infor-
mation such as morphology, sandhi, samasa and karaka in a systematic format for
better convenience and accessibility of the user. Additionally, the graphical rendering
of compounds and sentential relations are provided so that complex relationships can
be easily demonstrated. However these texts were helpful in developing the grammar
base for our work. In addition to these works there are study materials developed
by Rashtriya Sanskrit Sansthan and Sanskrit Bharati which are mentioned in chapter
three. Thus, in a way all these texts discussed above are complementary to our present
work. In the next section, we begin with the statistical analysis of verse distribution

in each chapter of BhG.

4.4 Verse Distribution

We begin with the character-wise distribution of the verses in BhG in [Table 4.1. There
are four speakers in BhG which are explicitly marked by the word ‘uvaca’ as in San-
jaya uvaca. The very first verse of first chapter in BhG is the only verse spoken by
Dhrtarastra. Safnjaya assumes the role of narrator narrating those verses including the
dialogues between Arjuna and Krsna embedded in the narration. The distribution of

the verses among them is shown below:

Chp. | Sanjaya Freq. | Arjuna Freq. | Krsna Freq. | Total
1. 1.2-1.21 19 1.21-1.23 3
1.24-1.28 5 1.28-1.45 18
1.47 1 46
2. 2.1 1 2.4-2.8 5 2.2-2.3 2
2.9-2.10 2 2.54 1 2.11-2.53 43
2.55-2.72 18 72
3. 3.1-3.2 2 3.3-3.35 33
3.36 1 3.37-3.43 7 43
4. 4.4 1 4.1-4.3 3
4.5-4.42 38 42
5. 5.1 1 5.2-5.29 28 29

continued on the next page
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Chp. | Saijaya Freq. | Arjuna Freq. | Krsna Freq. | Total
6. 6.33-6.34 2 6.1-6.32 32
6.37-6.39 3 6.35-6.36 2
6.40-6.47 8 47
7. 7.1-7.30 30 30
8. 8.1-8.2 2 8.3-8.28 26 28
9. 9.1-9.34 34 34
10. 10.12-10.18 7 10.1-10.11 11
10.19-10.42 24 42
11. 11.9-11.14 6 11.1-11.4 4 11.5-11.8 4
11.35 1 11.15-11.31 17 11.32-11.34 3
11.50 1 11.36-11.46 11 11.47-11.49 3
11.51 1 11.52-11.55 4 55
12. 12.1 1 12.2-12.20 19 20
13. 13.1-13.34 34 34
14. 14.21 1 14.1-14.20 20
14.22-14.27 6 27
15. 15.1-15.20 20 20
16. 16.1-16.24 24 24
17. 17.1 1 17.2-17.28 27 28
18. 18.74-18.78 5 18.1 1 18.2-18.72 71
18.73 1 78
Total 41 84 574 699

Table 4.1: Verse-wise distribution

It has been noted from the above distribution that majority of verses (82%) are spoken
by Krsna followed by those verses spoken by Arjuna (12%) who mainly poses various
questions and Safijaya who is the main narrator in BhG has in total 41 verses (only

6%) to his credit.
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4.5 Summary

In this chapter we have discussed the general utility of statistics and graphs and its
importance in our work followed by explanation on domain specific teaching capsule
which includes teaching material prepared with the help of statistics as well as com-
putational tools. We then began with the statistics of verse distribution by speakers
of BhG. From this chapter until the ninth chapter, we will discuss various statistics
related to linguistic aspects of BhG as well as proposed grammar kit. Both linguistic
and statistical analyses helped us provide a fresh insight for planning teaching course
material ‘just enough’ to access the text a person is interested in, touching upon vari-
ous grammatical details useful for studying BhG. This is the main goal of Phase Three’.
In the next chapter we discuss the prosodic analysis of BhG followed by morpholog-
ical analysis in chapter six, sandhi analysis in chapter seven, compound analysis in

chapter eight and lastly sentential analysis in chapter ninth.
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CHAPTER 5

PROSODIC ANALYSIS

Majority of Sanskrit literature are in verse style which are composed in a particular
chanda (metre). There is a systematic and rhythmic flow of chanting these verses
which aids in proper pronunciation as well as memorization. In this chapter we will
discuss the basic features of a metre followed by a brief description of those metres

which are noted in BhG alongwith the statistics and an example for each metre

5.1 Features of Metre

A verse is divided into four padas / caranas (quarters / feet) on the basis of metre.
Metre is determined either by the number of syllables (aksaras) or by syllabic instants
(matras)? in a pada with relative freedom in the distribution of laghu (light) and guru
(heavy) syllables.E Laghu includes all the short vowels (a, i, u, r and Ir) which are
counted as a single unit while for distinguishing guru, there is a specific rule as given

below:

We followed ‘Geeta Darpana’ for the statistics as well as characteristics of the metres while the syllabic
patterns of the examples are provided by us. Geeta Darpana has cited mostly from ‘Vrttaratnakara’ of
Kedara Bhatta and ‘Vagvallabha® of Sriduhkhabhafjanakavi.

2 Matra is that unit of measurement required to utter a single short syllable.

* Laghu is represented as straight line (‘|") and Guru as crooked line (‘S’)
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o N o G

samyuktadyam dirgham sanusvaram visargasammisram |

vijiieyamaksaram guru padantastham vikalpena ||— srutabodha - 2
It becomes guru in the following conditions:

« A short vowel is followed by conjoined consonants.

Long vowels (3, 1, 4, 11, e, 0, ai, a0).

A syllable with either an anusvara or visarga.

The last syllable at the end of a pada is optionally considered guru.
Vrtta which is mainly seen in classical Sanskrit poetry is divided into three types viz.,

1. Samavrtta wherein all the padas are similar,
2. Ardhasamavrtta wherein the alternate padas are similar and

3. Visamavrtta wherein all the padas are dissimilar.

As Hopkins (1901) puts in, “In some cases, pairs of padas may be scanned together as
the hemistichsd of a couplet.E It is then normal for the padas comprising a pair to have
different structures, to complement each other aesthetically. Otherwise the four padas of

a stanza have the same structure’.

‘Gana-chanda’ is a sequence of trisyllabic pe'ldasE treated as a single unit. Piflgala[Z has

given eight types of ganas based on the syllabic pattern of laghu and guruE as shown

in [Table 5.1;

No. | Gana | Sign Laksana
1 Yagana | |SS | Firstlaghu, two guru
2 Ragana | S|S | Middle laghu, two guru
3 | Tagana | SS| | Lastlaghu, two guru
4 | Bhagana | S| | First guru, two laghu
5 Jagana | |S| | Middle guru, two laghu
6 Sagana | ||S Last guru, two laghu
7 | Magana | SSS All guru
8 | Nagana I[] All laghu

Table 5.1: Gana-distribution

half-verse

two constituent padas

Triplets of syllables

Noted prosodist and author of ‘Chandassatra’
adimadhyavasanesu ya-ra-ta yanti laghavam |

bha-ja-sa gauravam yanti ma-nau tu gurulaghavam ||— Ch.st.1.9

63



Another interesting and one of the most essential feature in metre is ‘yati’ which is
the rhythmic pause (caesura) taken while reciting a pada. According to Deqg (2007),
‘A caesura is standardly understood to be a line-internal break which may be realized as
an audible pause in the performance of a meter and which is associated with obligatory

word boundaries”.

We analysed all the 700 verses of BhG metrically. Majority of these verses (645) are
composed in Anustup metre and the remaining 55 verses are in Tristup metre (Rama-
sukhadasa, [1985). This distribution is justified by Mitra (1989), “The great Epics present
following groups of specimens based on syllable: the free syllabic rhythm in the form of
Tristup and Anustup - the latter of which is the principal metre as has been chosen by the
Epic versifier because of its inherent quality of easy felicity of narrating the heroic tale.
The Tristup on the other hand, in the early composition has been arranged with very little

restriction - consequently committing a variety of verse norms in the MB...”.

In the next section we discuss the characteristics of the metres that are found in BhG.
Each metre is briefly explained beginning with the characteristics followed by short ex-
planation alongwith the syllabic pattern after which the statistics are given and lastly

an example from BhG is represented in their respective syllabic patterns.

5.2 Description of metres

5.2.1 Anustup

The metre wherein each pada has eight syllables (8 * 4 = 32) in the same pattern of
laghu and guru is known as Anustup (also known as sloka or padya). This metre comes
under the genre aksara-chanda (syllabic), in the sense, each pada has the same syllablic

sequence. The characteristics of this metre is given in the following definition.

Sloke sastham gurum geyam sarvatra laghu paficamam |
dvicatuspadayorhrasvam saptamam dirghamanvayoh || (Ramasukhadasa,

1985)

Each ‘pada’ has eight syllables. The first four syllables can be of any matra. The sixth

syllable is ‘guru’ while the fifth is laghu’. The seventh syllable is ‘hrasva’ in even ‘foot’
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and ‘guru’ in odd ‘foot’. For example, taking the forty-seventh verse of second chapter

from BhG:

karmanyevadhikaraste
ma phalesu kadacana |
ma karmaphalaheturbhir-

ma te sango’stvakarmani ||— BhG 2.47

Eng. Tr.: It is your right to work only but never towards the fruit thereof. Do not be

the cause of the fruit of action; nor be attached to inaction.

This is represented in [Table 5.9.

ka | rman | ye | va | dhi | ka | ra ste | (a)
S S S S | S S S

ma | pha le su | ka [ da| ca na | (b)
S | S || s ] |

ma | ka |rma |pha| la |he| tu | rbhar | (c)
s | s | | | s | s S

ma | te san | go |stva | ka | rma | ni (d)
s | s s | s s | | |

Table 5.2: Anustup-Metre

5.2.2 Tristup

The metre wherein each pada has eleven syllables (11 * 4 = 44) in the same pattern of
laghu and guruis known as Tristup. There are three types of Tristup metres which come
under the genre gana-chanda (trisyllabic) and are characterized by different structures

in BhG viz. Indravajra, Upendravajra and Upajati.
« Indravajra is characterised as:
syadindravajra yadi tau jagau gah — Vr. 3.30

In this metre, the syllables in each pada is in the sequence of two ‘tagana’, one

(%3 bl < bl .
jagana’ and two ‘guru’ as in —

SS| SS| |s| sS
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The yati comes at the end of the pada. There are three instances of Indravajra in

BhG viz. 8.28, 15.5 and 15.15. For example, verse twenty-eight of eight chapter

from BhG:

vedesu yajiiesu tapahsu caiva
danesu yatpunyaphalam pradistam |
atyeti tatsarvamidam viditva

yogl param sthanamupaiti cadyam ||— BhG 8.28

Eng. Tr.: The yogi on realizing the Supreme truth attains peace, surpassing all

the results of the directed pious works such as study of the Vedas as well as

performance of sacrifices, austerities and charities.

This is represented in [Table 5.3.

ve| de |su| ya | jie | su | ta | pah | su |cai| va | (a)
s|s ||| s | s | s | | | s ]| s
da | ne | su| yat | pun | ya | pha | lam | pra | dis | tam | (b)
s|s ||| s | s | s | | | s ]| s
a |tye| ti | tat | sar |vam | i |dam | vi | di | tva | (¢)
s|s ||| s | s | | S | | s | s
yo| gl |pa|ram |stha |nam | u | pai | ti | ca | dyam | (d)
s|s ||| s | s | | S | | s | s

Table 5.3: Indravajra-Metre

« Upendravajra is characterised as:

upendravajra jatajastato gau — Vr. 3.31

In this metre, the syllables in each pada is in the order of ‘jagana’, ‘tagana’,

Cs 5 3 ) .
jagana’ and two ‘guru’ as in —

S |

ss| |s | sS

Both Indravajra and Upendravajra are the same except for the first syllable which

is guru in the former and laghu in the latter. Here too the yati comes at the end

of pada. There are three instances of Upendravajra in BhG viz. 11.28, 11.29 and

11.45. For example, verse twenty-eight of eleventh chapter from BhG:

66



yatha nadinam bahavah ambuvegah
samudram eva abhimukhah dravanti |
tatha tavami naralokavirah

visanti vaktrani abhivijvalanti | — BhG 11.28

Eng. Tr.: As streams of river glide towards the ocean alone, similarly the war-

riors of human society enter your blazing mouth.

This is represented in [Table 5.4.

ya| tha | na | di | nam | ba | havah | am | bu | ve | gah | (a)
| s | s | s | | S | | s | s
sa| mu |dra| me | va | bhi| mu | khah |dra|va| nti | (b)
| s | s | s | | S | | s | s
ta| tha | ta | va mi | na ra lo ka | vi | rah | (c)
| s | s | s | | S | | s | s
vi | Santi | va | ktra | ni a bhi vi |jva|la | nti |(d)
| s | s | s | | S | | s | s

Table 5.4: Upendravajra-Metre

Upajati is characterised as:

anantarodiritalaksmabhajau padau

yadiyavupajatayastah |

ittham kilanyasvapi misritasu

smaranti jatisvidameva nama ||— Vr. 3.31
When each pada shows the characteristics of both Indravajra and Upendravajra
metres, it is known as Upajati. Similarly admixture of characteristics of several
metres in each pada is also called Upajati. This metre is further classified in two
types:

— Combination of syllables between Indravajra and Upendravajra. There are

fifteen instances in BhG. The distribution is shown in [Table 5.5.

Chp. | Verse | First carana | Second carana | Third carana | Fourth carana
2 8 upendravajra indravajra upendravajra indravajra
2 22 indravajra upendravajra indravajra upendravajra
11 15 indravajra indravajra indravajra upendravajra
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Chp. | Verse | First carana | Second carana | Third carana | Fourth carana
11 19 | upendravajra | upendravajra | upendravajra indravajra
11 24 | upendravajra indravajra indravajra upendravajra
11 25 indravajra indravajra upendravajra | upendravajra
11 34 indravajra indravajra upendravajra indravajra
11 36 indravajra upendravajra indravajra indravajra
11 38 | upendravajra | upendravajra indravajra upendravajra
11 39 indravajra upendravajra | upendravajra | upendravajra
11 40 | upendravajra | upendravajra | upendravajra indravajra
11 42 indravajra upendravajra indravajra indravajra
11 43 | upendravajra | upendravajra indravajra indravajra
11 44 indravajra upendravajra | upendravajra | upendravajra
11 47 | upendravajra indravajra indravajra indravajra

Table 5.5: Distribution of Upajati Metres1

Regarding the combination of both the metres according to the text Sruta-
bodha, if first two caranas or first and third caranas are Indravajra and last
two caranas or second and fourth caranas are Upendravajra, it is called
‘Akhyanaki’. There are eight instances of this type found in BhG. The re-
verse of the above type that is, if first two caranas or first and third caranas
are Upendravajra and last two caranas or second and fourth caranas are In-
dravajra, it is called Viparitakhyanaki’. There are seven instances of this

type found in BhG.

Combination of syllables between different metres. There are 34 such in-

stances in BhG. The distribution of these combinations is given in Table 5.6,

Chp. | Verse | First carana | Second carana | Third carana | Fourth carana
2 5 upendravajra gunangi indravajra indravajra
2 6 radha ganga indravajra ithamrgi
2 7 indravajra salini salini salini
2 20 $arada vatormi visakha ya$oda

continued on the next page
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Chp. | Verse | First carana | Second carana | Third carana | Fourth carana
2 29 indravajra rati sam$rayasri gunangi
2 70 ista upendravajra gunangi upendravajra
8 9 isa upendravajra indravajra indravajra
8 10 upendravajra gunangi visakha gati
8 11 upendravajra sarada visakha prakarabandha
9 20 salini salini indravajra indravajra
9 21 salini salini indravajra yasoda
11 16 upendravajra salini indravajra indravajra
11 17 sarada sarada salini indravajra
11 18 sarada upendravajra | upendravajra | upendravajra
11 20 indravajra indravajra prakarabandha indravajra
11 21 lalita gunangi citra lalita
11 22 vatormi ithamrgi indravajra $alini
11 23 indravajra lalita sarada gunangi
11 26 lalita indravajra salini upendravajra
11 27 thamrgi indravajra indravajra $alini
11 30 ithamrgi indravajra indravajra indravajra
11 31 | prakarabandha | upendravajra indravajra upendravajra
11 32 indravajra indravajra lalita prakarabandha
11 33 indravajra salini lalita upendravajra
11 35 vatormi yasoda visakha yasoda
11 37 thamrgi yasoda upendravajra $arada
11 41 upendravajra indravajra sarada upendravajra
11 46 sarada indravajra indravajra upendravajra
11 48 upendravajra | upendravajra gunangi indravajra
11 49 indravajra salini upendravajra | upendravajra
11 50 | prakarabandha visakha indravajra indravajra
15 2 lalita upendravajra | upendravajra indravajra
15 3 vams$astha indravajra indravajra upendravajra
15 4 upendravajra thamrgi upendravajra | upendravajra

Table 5.6: Distribution of Upajati Metres2
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Below we give the syllabic patterns of the eighteen metres that occur in [Table 5.6:
1. Salini is characterised as:
salinyukta mtau tagau go’bdhilokaih — Vr. 3.35

When a pada has one ‘magana’, two ‘tagana’ and two ‘guru’, the metre is called
Salini. This is represented as:

SSS SS| SS| SS

The Yati comes after fourth and seventh syllables. There are fourteen instances

in BhG. For example, the first pada of verse twentieth of ninth chapter from BhG

is represented in [Table 5.7.

te punyam asadya surendralokam — BhG 9.20.1

Eng. Tr.: They enjoy the result of virtuous deeds (and attain) Indra’s abode.

te | pun | yam | a | sa | dya | su | re | ndra | lo | kam
s| s | s |s|{s| | |s|s| | |s]s

Table 5.7: Salini-Metre

2. Sarada is characterised as:
jabhau tagau ga-yuta sarada ca

When a pada has one ‘jagana’, one ‘bhagana’, one ‘tagana’ and two ‘guru’, the
metre is called Sarada. This is represented as:

IS| S| SS| SS

The Yati comes after ninth syllable. There are nine instances in BhG. For in-

stance, the third pada of forty-first verse of eleventh chapter is represented in

Table 5.8,
ajanata mahimanam tavedam — BhG 11.41.3

Eng. Tr.: Unaware of your glories.

alja|na|ta|ma|hi| ma|nam |ta | ve | dam
llst s 1 ls| s |[]|s]|s

Table 5.8: Sarada-Metre
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3. Gunangi is characterised as:
mtau jgau gah syadabdhirnagagunangi

When a pada has one ‘magana’, one ‘tagana’, one ‘jagana’ and two ‘guru’, the
metre is called Gunangi. This is represented as:
SSS SS| IS| SS

There are seven instances in BhG. For example, the second pada of twenty-first

verse of eleventh chapter is represented in [Table 5.9.
kecit bhitah praiijalayah grnanti — BhG 11.21.2

Eng. Tr.: Some, out of fear, offer prayers with folded palms.

ke | cit | bhi | tah | pran | ja | la | yo | gr | na | nti
s|s|{s|s | s | ||]]s]|]]|s]s

Table 5.9: Gunangi-Metre

4. Lalita is characterised as:
yabhau tgau go lalita sa’bdhilokaih

When a pada has one ‘yagana’, one ‘bhagana’, one ‘tagana’ and two ‘guru’, the
metre is called Lalita. This is represented as:

ISS S|| SS| SS

The Yati comes after the fifth syllable. There are seven instances in BhG. For

example the first pada of second verse of fifteenth chapter is represented in [Ta]

ble 5.1,

adhasca urdhvam prasrtah tasya sakhah — BhG 15.2.1

Eng. Tr.: The branches (of the tree) extend downwards and upwards.

a | dhas | cor | dhvam | pra | sr | tas | tas | ya | $a | khah
'l s |'s S s |s || |s]| s

Table 5.10: Lalita-Metre

5. thamrgi is characterised as:

thamrgi kila cetto bhatau gau
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7.

When a pada has one ‘tagana’, one ‘bhagana’, one ‘tagana’ and two ‘guru’, the
metre is called thamrgi. This is represented as:

SS| S| SS| SS

There are six instances in BhG. For instance the second pada of twenty-second

verse of eleventh chapter is represented in [Table 5.11.

yasmin gatah na nivartanti bhityah — BhG 15.4.2

Eng. Tr.: Having attained which, (they) never again return.

yas | min | ga | tah | na | ni | var | tan | ti | bha | yah
st s | s |11 ls|s ||| s /| s

Table 5.11: 1hamrgi-Metre

. Prakarabandha is characterised as:

prakarabandhastakaratrayam gau

When a pada has three ‘tagana’ and two ‘guru’, the metre is called Prakara-
bandha. This is represented as:

SS| SS| SS| SS

There are five instances in BhG. For instance, the fourth pada of eleventh verse

of eight chapter is represented in [Table 5.12.

tatte padam sangrahena pravaksye — BhG 8.11.4

Eng. Tr.: (I) shall explain briefly about that Supreme goal.

tat | te | pa | dam | san | gra | he | na | pra | va | ksye
sis| || s | s || |s|s| | |s] s

Table 5.12: Prakarabandha-Metre

Visakha is characterised as:
visakhokta yatau tagau go’bdhilokaih

When a pada has one ‘yagana’, two ‘tagana’ and two ‘guru’, the metre is called
Visakha. This is represented as:
ISS SS| SS| SS

There are five instances in BhG. For example the third pada of twentieth verse

of second chapter is represented in [Table 5.13.
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ajo nityah sasvato’ayam puranah — BhG 2.20.3

Eng. Tr.: It (soul) is unborn, eternal, permanent and primeval.

a|jo |ni|tyah |sas|va|to|yam | pu |ra| no
lls|s| s | s|||s| s |]|s]|s

Table 5.13: Visakha-Metre

8. Yasoda is characterised as:
jatau tagau go’bdhikairyasoda

When a pada has one ‘jagana’, two ‘tagana’ and two ‘guru’, the metre is called
Visakha. This is represented as:

IS| SS| SS| SS

There are five instances in BhG. For example the fourth pada of twentieth verse

of second chapter is represented in [Table 5.14.

na hanyate hanyamane $arire — BhG 2.20.4

Eng. Tr.: It (soul) is not slain even though the body is slain.

na | han | ya | te | han | ya | ma | ne | $a | ri | re
s s s || ]s]|s||]|s]|s

Table 5.14: Yasoda-Metre

9. Vatormi is characterised as:
vatormiyam kathitambhau tagau gah — Vr. 3.36

When a pada has one ‘magana’, one ‘bhagana’, one ‘tagana’ and two ‘guru’, the
metre is called Vatormi. This is represented as:

SSS S| SS| SS

The Yati comes after fourth and seventh syllables. There are three instances

in BhG. For example the second pada of twentieth verse of second chapter is

represented in [Table 5.15.

nayam bhatva bhavita va na bhuyah — BhG 2.20.2
Eng. Tr.: Nor does it (soul) come into existence after being born.

10. Radha is characterised as:
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11.

12.

bha | vi
| ]

Table 5.15: Vatormi-Metre

bha
S

va
S

ta
S

tva
S

na
S

na

yam | bha
S S

yah
S

yatau yau radha Saralokairyatih syat

When a pada has one ‘yagana’, one ‘tagana’ and two ‘yagana’, the metre is called
Radha. This is represented as:

ISS SS| [SS |SS

The Yati comes after eight and fifth syllables. Only one instance is found in first
pada of sixth verse in second chapter of BhG. This is represented in [Table 5.16.

na caitat vidmah kataranno gariyo — BhG 2.6.1

Eng. Tr.: We do not know which is better for us.

na | cai | tat | vi | dmah | ka | ta | ran | no | ga | 11 | yo
| ls|s|s| s 11l s |s| | |s]|s

Table 5.16: Radha-Metre

Ganga is characterised as:
ganga tabhau yayugala purvavat syat

When a pada has one ‘tagana’, one ‘bhagana’ and two ‘yagana’, the metre is
called Ganga. This is represented as:

SS| S| |SS |sS

There is just one instance in BhG that is, the second pada of sixth verse in second

chapter. This is represented in [Table 5.17.
yat va jayema yadi va no jayeyuh — BhG 2.6.2

Eng. Tr.: Whether we shall win or they will conquer us.

yat | va |ja |ye | ma |ya|di|va|no|jal|ye]|yuh
sts il {s| 1111l ls|s||]|s]s

Table 5.17: Ganga-Metre

Ratih is characterised as:

vedoragaistabhasayayug ratih syat
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13.

14.

When a pada has one ‘tagana’, one ‘bhagana’, one ‘sagana’ and one ‘yagana’, the
metre is called Ratih. This is represented as:

SS| S |Is |sS

Only one such example is found in the second pada in twenty-ninth verse in

second chapter. This is represented in [Table 5.18§.

ascaryavat vadati tathaiva canyah — BhG 2.29.2

Eng. Tr.: Another likewise speaks (of the soul) as marvellous.

as | car | ya | vat | va | da | ti | ta | thai | va | ca | nyah
S| S | | S | L] ] S | | S N

Table 5.18: Ratih-Metre

Samsrayasri is characterised as:
tah syustrayah samsrayasrirgalau ca

When a pada has three ‘tagana’ followed by one ‘guru’ and one ‘laghu’, the
metre is called Samsrayasri. This is represented as:

SS| SS| SS| S|

Just one instance is found in the third pada of twenty-ninth verse in second

chapter. This is represented in [[able 5.19.

ascaryavat cainam anyah $rnoti — BhG 2.29.3

Eng. Tr.: Another hears (of the soul) as marvellous.

as | car | ya | vat | cai | na | man | yah | $§r | no | ti
S| S | S S | S S | | S ||

Table 5.19: Samsrayasri-Metre

Ista is characterised as:
banartubhistabhajaga ga istam

When a pada has one ‘tagana’, one ‘bhagana’, one ‘jagana’ and two ‘guru’, the
metre is called Ista. This is represented as:

SS| S| |s|ss

Only one instance is found in BhG in the first pada in seventieth verse in second

chapter. This represented in [Table 5.20.
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apuryamanam acalapratistham — BhG 2.70.1

Eng. Tr.: Always full on all sides (and) steadily situated.

a|pur|ya|ma|nam |a|ca|la|pra]|tis | tham
sts |1l s T | 1l ls] | |s] s

Table 5.20: Ista-Metre

15. 1sa is characterised as:
sarartubhirjabhajaga ga isam

When a pada has one ‘jagana’, one ‘bhagana’, one ‘jagana’ and two ‘guru’, the
metre is called isa. This is represented as:

ST S| Is]ss

Here too, just one instance is found in BhG in the first pada in ninth verse in

eight chapter. This is represented in [Table 5.21|.

kavim puranam anusasitaram — BhG 8.9.1

Eng. Tr.: All-knower, ageless (and) the controller.

ka | vim | pu |ra | nam | a | nu | 2 | si | ta | ram
S O S O O O S

Table 5.21: isa-Metre

16. Gatih is characterised as:
yugoragairjabhasayayug gatih syat

When a pada has one ‘jagana’, one ‘bhagana’, one ‘sagana’ and one ‘yagana’, the
metre is called Gatih. This is represented as:

SIS s [ss

Only one instance is found in BhG that is in fourth pada in tenth verse in chapter

eight. This is represented in [Table 5.22.
sa tam param purusam upaiti divyam — BhG 8.10.4

Eng. Tr.: He achieves that supreme divine Purusa.
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div
S

ti

sa

pai
S

tam | pa
S ||

ram | pu | ru | Sam
NI I R

Table 5.22: Gatih-Metre

u
|

yam
S

17. Citra is characterised as:
citra proktah marau jagau ga-yukta

When a pada has one ‘magana’, one ‘ragana’, one ‘jagana’ and two ‘guru’, the
metre is called Citra. This is represented as:

SSS SIS |S| SS

Just one instance is found in the third pada in twenty-first verse in eleventh

chapter. This is represented in [[able 5.23.

svastityuktva maharsisiddhasanghah — BhG 11.21.3

Eng. Tr.: Many great Maharsis and Siddhas saying ‘Let there be peace’.

sva | sti | tyu | ktva | ma | har | si | si | ddha | san | ghah
sis|s | s || |s|||s] | s | s

Table 5.23: Citra-Metre

18. Vamsastha is characterised as:
jatau tu vamsasthamudiritam jarau — Vr. 3.47

When a pada has one ‘jagana’, one ‘tagana’, one ‘jagana’ and one ‘ragana’, the
metre is called Vamsastha. This is represented as:

S| SS| |S] S|S

Only one instance is found in BhG that is in the first pada in third verse in

fifteenth chapter. This is represented in [Table 5.24.

na rupamasyeha tathopalabhyate — BhG 15.3.1

Eng. Tr.: The form of this (tree) cannot be perceived by thought form too.

na | rd | pa | mas | ye | ha | ta | tho | pa | labh | ya | te
S 1 Y T O A

Table 5.24: VamsSastha-Metre

The frequency table of the above mentioned metres is given in [Table 5.25.
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Metres Frequency | Metres Frequency
indravajra 38 vatormi 3
upendravajra | 28 radha 1
salini 14 ganga 1
sarada 9 rati 1
gunangi 7 sam$rayasri | 1
lalita 7 ista 1
thamrgi 6 isa 1
prakarabandha | 5 gati 1
visakha 5 citra 1
yasoda 5 vamsastha | 1

Table 5.25: Frequency-Table of thirty-four metres

5.3 Observation

The knowledge of the metre is very useful in the correct recitation which in turn fa-
cilitates the task of memorisation. The method of recitation varies with the metre.
From the distribution in [Table 5.6, it is noted that only five chapters out of eighteen
in BhG namely second, eight, ninth, eleventh and fifteenth have metres with admix-
tures. The maximum instances of Upajati metres are found in the eleventh chapter
with around 24 verses (i.e. 44%) spoken by Arjuna which interestingly indicates his
heightened sentiments on experiencing the divine universal form of Krsna. From [Ta]
ble 5.2, it is noted that only three metres namely Indravajra, Upendravajra and Salini
are prominent while other metres have frequency count below ten, some with just a

single instance.

5.4 Summary

In this chapter we have discussed the features of metre in general followed by the
description of those metres occurring in BhG starting with the most frequent metre
i.e. Anustup under the genre aksara-chanda (syllabic). However Tristup metre has the
most diverse classification which has been explained by giving the characteristics of
each metre with a brief description and an illustration from BhG marked with syllabic

patterns. The tables show the frequency distribution of these metres. Main focus
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is on Upajati metre which is admixture of different metres in each pada of a verse.
One admixture is between Indravajra and Upendravajra which has 15 instances while
the other admixture has various metres combined. There are 20 metres which are
combined and distributed in each pada of a verse. There are 34 instances in BhG.

Their frequency distribution is given in [Table 5.25. In the next chapter we discuss the
morphological analyses of all the words tagged in BhG.
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CHAPTER 6

MORPHOLOGICAL ANALYSIS

In this chapter we look at the statistics of the morphological analyses of all the words
in BhG. The morphological analyser provides the grammatical analyses showing the
pratipadika and dhatu with its suffix. This suffix encodes the information of various
grammatical features such as gender, number, person, case, lakara, etc. Many a times
words are also ambiguous, for example the word ramah’ has two analyses namely
ramaf{pum}{1;eka} and ral{kartari;lat;u;bahu;parasmaipadi;ra;adadi). The former anal-
yses the word as a subanta (noun), while the latter analyses it as a tinanta (verb). But

in a given context only one of them is valid.

This information then is useful for deciding the meaning of the word in a context. Such
statistics is also useful for deciding which word forms are to be memorised / taught to
the students for better understanding of BhG. After proper scrutiny of the statistics of
morphological analysis, we suggest the learning / teaching strategy for the selection

of the model words and their forms for memorising.

80



6.1 Statistical Analysis

According to Paninian terminology, a pada is defined as ‘suptinantam padam A, These
are the words which can be analysed showing the stem (prakrti) and the suffix (pratyaya)
resulting into the inflected form. The total number of words in BhG are 8977. Their

classification into different parts of speech is as follows:
+ Subantas = 5627

Masculine = 2543

Neuter = 1225

Feminine = 430

Sarvanaman = 1429

« Tinantas = 983
— Kartari = 922
— Karmani = 57
— Bhave = 4

« Krdantas = 678

. AvyayasE = 1689

Though sarvanaman (pronouns) come under subanta, Panini has given separate rules
for themf and essentially because their morphology differs slightly from the morphol-
ogy of other nouns, we have considered them as a separate category. Moreover we
have not analysed the taddhitas since the taddhita analyser is not available and man-

ually analysing these was time-consuming as well.

A—1414

Including Tasil pratyayas.

sarvadini sarvanamani — A - 1.1.27
purvaparavaradaksinottaraparadharanivyavasthayamasamjidayam — A - 1.1.34
svamajfiatidhanakhyayam — A - 1.1.35

antaram bahiryogopasamvyanayoh — A - 1.1.36
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The morphological analyser! gives the analysis of each word. Then we selected the
correct analysis in the context manually. Around 10% of the words were not recognized
by the morphological analyser. The reasons for non-recognition were two. While for
some, the stems were missing in the lexical dictionary, and for the others, the words
were exceptions to Panini’s system, and hence could not be analysed. For all such

words, we provided the morphological analysis manually.

We found that there were quite a few words with as many as 10 or more possible

analyses. gives the frequency of words with multiple analyses.

analysis count | words | analysis count | words
1 5117 8 23

2 1681 9 27

3 1150 10 18

4 371 11 10

5 333 12 7

6 103 13 3

7 128 14 7

Total words | 8978

Average 1.90

Table 6.1: Morph level ambiguity

The average number of analyses also (= 1.90) seems to be a bit on higher size. These
different forms do not belong to different Part of Speech categories but typically fall
within the same ‘Part Of Speech’ (POS) category. For example, a neuter noun in sin-
gular has the same form in nominative as well as accusative case. There are many
such instances of regular clashes of forms in different case-number combination. This
statistics as a side product, provides an important insight, especially for building a POS

tagger.

In Machine Translation as well as other NLP applications, POS tagger plays an impor-
tant role. It helps in removing / reducing the ambiguity in the morphological analyses.

The above observations that the regular clashes in Sanskrit morphology are within a

* https://sanskrit.uohyd.ac.in/scl
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noun category and not across the categories, hints that POS tagger based purely on
the category information for disambiguation is of very little use in Sanskrit. On the
other hand a hierarchical tagger with information of various associated features makes

Sense.

In the next section we describe various word formations with the help of statistical

graphs and pie charts.

6.2 Word Formation in Srimad-Bhagavad-Gita

In this section we describe the general word formation in Sanskrit that is needed to
understand BhG. For each category of inflectional word forms viz. subanta and tinanta,
we list various paradigms a student needs to learn for understanding BhG. Additionally
we enumerate the cases of derivational morphology focussing on the krdantas which
are available in computational tools. The same goes true for avyayas as well. We
have not explicitly marked taddhitas mainly due to its complexity and unavailability
of an automatic tool. Manually analysing these was time-consuming and due to its
semantic intricacies, it was best thought to retain it for advanced stage. However,

wherever possible we have provided taddhita information in the interface.

Sanskrit is a flexional language. In order to understand a Sanskrit text, understanding
the word formation is the basic step. The words, called padas are of two types viz.
subanta (nominal form) and tinanta (verbal form)f which represents the inflectional
morphology. The subanta and tinanta are formed from two kinds of bases viz. prati-
padikaE and dhat? respectively by adding sup and tin inflectional suffixes to the bases
respectively. Similarly the derivational suffixes viz. krtf and taddhita? are added to

the bases for producing new nominal bases.

suptinantam padam — A - 1.4.14

arthavat adhatuh apratyayah pratipadikam — A - 1.2.45
bhavadayoh dhatavah — A - 1.3.1

krt atin — A - 3.1.93

taddhitah — A - 4.1.76
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6.2.1 Subanta Word Formation

A word ending in a nominal suffix (sup-anta) is called Subanta. There are 21 case-
endings (vibhakti pratyayas) with additional three forms corresponding to the vocative
case counting 24 word forms corresponding to each nominal base (pratipadika). The
21 vibhakti pratyayas in each word-class, correspond to seven cases viz. nominative,
accusative, instrumental, dative, ablative, genitive and locative, with three numbers
viz. singular, dual and plural each. When one looks at Riupa-Candrika which is a pop-
ular guide for students to memorize word-forms, there are around 182 word-classes
including all exceptions. Calculating 182 word-classes with 21 forms, we have around
3822 forms. It is found to be quite intimidating to memorize such a vast list, so nat-
urally students shy away from memorizing. When analysing BhG, it was found that
one doesn’t need to go through such an exhaustive list of nominal forms but can con-

centrate only on those which are prominent.

To know which word-classes are to be memorized, we classified all the pratipadikas
further according to gender and their endings. The classes relevant to BhG are reported

below:

« Masculine:
Ajanta=a, i, 1, u, r
Halanta=j, t,d, n, s, s

There are 11 word-classes.

o Neuter:
Ajanta = a, i, u
Halanta=1t,d, n, s

There are 7 word-classes.

« Feminine:
Ajanta=a, i, 1, u, u, 1, 0, au
Halanta=k,c, d, dh, p,1, v, §, s

There are 17 word-classes.

Thus, as against 182, a student, in order to understand BhG needs to know the forms

of only 35 (11 + 7 + 17) word classes. For each of these classes we noticed that forms in
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all vibhaktis are not found. In fact the use of dual forms across almost all endings was

rare. Forms in some vibhaktis were also rare or in some cases even totally missing.

We have listed the word-classes in each gender in descending order alongwith the
statistics. This would give the reader an advantage to have an overview of the most fre-
quently occurring forms so that one may develop a habit of routinely learning atleast
one paradigm conveniently. We have included innantah in nakaranta word-forms.
We have excluded sarvanaman, sankhya, kvasu and matup-pratyayanta words from
the list. After exclusion, there are around 2684 subantas in BhG. Of these, 1681 words

are masculine, 729 words are neuter and 274 words are feminine.

Masculine

gives the statistics of masculine words (around 1681) in BhG according to

their ending.

Ajanta (6) | Freq. || Halanta (6) | Freq.
a 1276 || n 156
1 79 || t 31
u 68 || s 28
r 22 | d 15
1 31§ 2

j 1
Total 1448 || Total 233

Table 6.2: Masculine-ending

It is noted from above distribution that majority of words in masculine-ending are
akaranta (76%) followed by nakaranta, ikaranta, ukaranta, takaranta, sakaranta, rkaranta,
dakaranta while ikaranta, Sakaranta and jakaranta words are minimum with frequency
less than ten. Further distribution is made according to vacana (number) and vibhakti

(case-ending) for each masculine word.
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1. Akaranta

500
421
400
300
233
200 179
100 66
58
50 4346°°53 36
16 28 20
I 799000420 12 I 0
0 -
Singular Dual Plural
M Nom. 0 Acc. 1M Instr. Dat. Abl. [ Gen. Loc. Voc.
Figure 6.1: Mascl. Akaranta Vibhakti Distribution
Plural : 26 %
Dual :2 %

Singular: 72 %

M singular M Dual M Plural

Figure 6.2: Mascl. Akaranta Percentage Distribution

From Figure 6.1, it is noted that much emphasis is on the nominative case-ending
followed by accusative while dative is minimum. From [Figure 6.4, it is sum-
marised that out of 1274 words, majority (72%) are in singular followed by plural

(26%) with as little as two percent are in dual.
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2. Nakaranta

65
23
15
13 12
5
3 4 4 3
1 22 2 2
0 I 000O0O0OOD 0 0
Singular Dual Plural
Il Nom. [ Acc. M Instr. Dat. Abl. [ Gen. Loc. Voc.
Figure 6.3: Mascl. Nakaranta Vibhakti Distribution
Plural : 31 %
Dual : 3%

Singular : 66 %

M singular [l Dual [ Plural

Figure 6.4: Mascl. Nakaranta Percentage Distribution

It is noted from that much emphasis is on the nominative case-ending
followed by genitive and accusative while there is only one instance of dative
case-ending. From [Figure 6.4, it is summarised that out of 156 words, around

66% are singular and 31% plural with only three percent dual.

87



25

20

15

10

3. Ikaranta

23
13
8
7
5
4
3 3 3
1 1
00 0000000 00 0
Singular Dual Plural
Il Nom. 0 Acc. M instr. Dat. Abl. M Gen. Loc. Voc.,
Figure 6.5: Mascl. Ikaranta Vibhakti Distribution
Plural : 37 %
Singular : 62 %
Dual : 1 %

From Figure 6.5, it is noted that emphasis is on the nominative case-ending while
there are no instances of dative and ablative case-endings. From [Figure 6.6, it is

summarised that out of 79 words, around 62% are singular and 37% plural with

M singular

I Dual M Plural

Figure 6.6: Mascl. Ikaranta Percentage Distribution

merely one percent dual.
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Figure 6.7: Mascl. Ukaranta Vibhakti Distribution
Plural : 31 %
Dual : 0 %

Singular : 69 %

M singular [l Dual M Plural

Figure 6.8: Mascl. Ukaranta Percentage Distribution

It is noted from that much emphasis is on the nominative case-ending
followed by accusative while othe case-endings are minimum. From [Figure 6.8,
it is summarised that out of 68 words, around 69% are singular and 31% plural

with no instance of dual.
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5. Takaranta

15
13
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5
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0 0 0 00O0O0ODODODODUO 00 00
Singular Dual Plural
Il Nom. 0 Acc. M Instr. Dat. Abl. M Gen. Loc. Voc.
Figure 6.9: Mascl. Takaranta Vibhakti Distribution
Plural : 32 %
Dual : 0 %

Singular : 68 %

M singular M pbual M Plural

Figure 6.10: Mascl. Takaranta Percentage Distribution

From Figure 6.9, it is noted that much emphasis is on the nominative case-ending
followed by genitive while there are no words with dative case-ending. From
Figure 6.10, it is summarised that out of 31 words, around 68% are singular and

32% plural with no instance of dual.
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6. Sakaranta

125
11
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6
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Singular Dual Plural
B Nom. T Acc. M Instr. Dat. Abl. [ Gen. Loc. Voc.

Figure 6.11: Mascl. Sakaranta Vibhakti Distribution

Plural : 39 %

Singular : 61 %

Dual : 0 %

M singular M Dual M Plural

Figure 6.12: Mascl. Sakaranta Percentage Distribution

Itis noted from that much emphasis is on the nominative case-ending
followed by genitive while there are no instrumental and ablative case-ending
words. From [Figure 6.1, it is summarised that out of 28 words, around 61% are

singular and 39% plural with no instance of dual.
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7. Rkaranta
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Figure 6.13: Mascl. Rkaranta Vibhakti Distribution

Plural : 23 %

Dual : 0 %

Singular: 77 %

M singular [ Dual [ Plural

Figure 6.14: Mascl. Rkaranta Percentage Distribution

From Figure 6.13, it is noted that much emphasis is on the nominative case-
ending followed by accusative while there are no instrumental and ablative case-
ending words. From [Figure 6.14, it is summarised that out of 22 words, around

77% are singular and 23% plural with no instance of dual.
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8. Dakaranta

4
2
1 1 1
000000 000000D0TOD nuluo
Singular Dual Plural
I Nom. 0 Acc. M instr. Dat. Abl. M Gen. Loc. Voc,

Figure 6.15: Mascl. Dakaranta Vibhakti Distribution

Singular : 47 %

Plural : 53 %

Dual : 0 %

M singular [l Dual M Plural

Figure 6.16: Mascl. Dakaranta Percentage Distribution

Itis noted from that much emphasis is on the nominative case-ending
while there are no words with dative, ablative and locative case-endings. From
Figure 6.16 it is summarised that out of 15 words, around 47% are singular and

53% plural with no instance of dual.

93



Masculine words ending in i, @, § and j are low-frequency words with count as low as

one to four instances. They are shown in [Table 6.3,

Case | Singular | Dual | Plural
ikaranta | nom. 3 0 0
Sakaranta | acc. 1 0 0
gen. 0 0 1
Jakaranta | nom. 1 0 0

Table 6.3: Masculine-endings

Neuter

shows the statistics of neuter gender words (around 729) in BhG.

Ajanta (3) | Freq. | Halanta (4) | Freq.
a 585 || s 70
i 1n 59
u 1]t 11

d 2
Total 587 || Total 142

Table 6.4: Neuter-ending

Itis noted from above distribution that majority of words in neuter-ending are akaranta
(80%) followed by sakaranta, nakaranta, takaranta while dakaranta, ikaranta and ukaranta
words are minimum with frequency below ten. Further distribution is made according

to vacana (number) and vibhakti (case-ending) for each neuter gender word.
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1. Akaranta
200
183
150
100
50 46
33 34
21
18 18
. 14 101
3 3 3
0 000O0O0TOO 1 0
) [ L
Singular Dual Plural
M Nom. 0 Acc. M Instr. Dat. Abl. [ Gen. Loc. Voc.

Figure 6.17: Neuter Akaranta Vibhakti Distribution

Plural : 16 %

Dual:1 %

Singular : 83 %

M bual M Plural

M singular

Figure 6.18: Neuter Akaranta Percentage Distribution

From Figure 6.17, it is noted that much emphasis is on the accusative case-ending

followed by nominative, locative and instrumental case-endings while dative

case-ending is minimum. From [Figure 6.18, it is summarised that out of 585

words, around 83% are singular, 16% plural but just one percent are dual.
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2. Sakaranta

20
16
15
13
11
10
7
5
5 4 4
3 33
1
0 0 0 000O0O0OOOO 00 0
Singular Dual Plural
M Nom. 0 Acc. 1M Instr. Dat. Abl. [ Gen. Loc. Voc.
Figure 6.19: Neuter Sakaranta Vibhakti Distribution
Plural : 26 %
Dual : 0 %

Singular: 74 %

M singular M Dual M Plural

Figure 6.20: Neuter Sakaranta Percentage Distribution

Itis noted from that much emphasis is on the nominative case-ending

followed by instrumental, accusative and genitive case-endings while there is no

instance of dative case-ending. From [Figure 6.20, it is summarised that out of 70

words, around 74% are singular and 26% plural with no instance of dual.
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3. Nakaranta

15
14
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Singular Dual Plural
I Nom. 0 Acc. M instr. Dat. Abl. M Gen. Loc. Voc.
Figure 6.21: Neuter Nakaranta Vibhakti Distribution
Plural : 34 %
Dual : 0 % Singular : 66 %

M singular M Dual M Plural

Figure 6.22: Neuter Nakaranta Percentage Distribution

From Figure 6.21, it is noted that much emphasis is on the nominative case-
ending followed by accusative, genitive and locative case-endings with only one
instance of ablative case-ending while there is no instance of dative case-ending.
From [Figure 6.29, it is summarised that out of 59 words, around 66% are singular

and 34% plural with no instance of dual.
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4. Takaranta

4
3
111 1
00 0 000O0O0ODODO 00 000O0O
Singular Dual Plural
I Nom. 0 Acc. M instr. Dat. Abl. [ Gen. Loc. Voc.
Figure 6.23: Neuter Takaranta Vibhakti Distribution
Plural : 9 %
Dual : 0 %

Singular : 91 %

M singular M Dual M Plural

Figure 6.24: Neuter Takaranta Percentage Distribution

It is noted from that emphasis is on the nominative case-ending fol-

lowed by accusative case-ending with no instance of dative case-ending. From
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Figure 6.24, it is summarised that out of 11 words, 91% are singular while only

9% are plural with no instance of dual.

The neuter words ending in d, i, and u with frequency less than ten are shown in

below.

Case | Singular | Dual | Plural
Dakaranta | nom. 1 0 0
loc. 1 0 0
Ikaranta nom. 1 0 0
Ukaranta | nom. 1 0 0

Table 6.5: Neuter-endings

Feminine

gives the statistics of feminine word forms (around 274) in BhG.

Ajanta (8) | Freq. || Halanta (9) | Freq.
a 107 || s 4
i 102 || ¢ 3
1 35 || d 3
a 318 3
u 2k 3
o 210p 2
au 1| dh 1
r 1| r 1

v 1
Total 253 || Total 21

Table 6.6: Feminine-ending

It is noted from above distribution that majority of words in feminine-ending are
akaranta (39%) followed by ikaranta (37%), ikaranta while sakaranta, ukaranta, cakaranta,
dakaranta, Sakaranta, kakaranta, ukaranta, okaranta, pakaranta, aukaranta, rkaranta,
dhakaranta, rakaranta and vakaranta words are minimum with frequency below ten.
Further distribution is made according to vacana (number) and vibhakti (case-ending)

for each feminine word.

99



50

40

30

20

10

. Akaranta

44
23
15 15
3 3
oo0''o 00000 oo 00'oo
1 1 L
Singular Dual Plural
M Nom. P Acc. 1M Instr. Dat. Abl. M Gen. Loc. Voc.
Figure 6.25: Fem. Akaranta Vibhakti Distribution
Plural : 20 %
Dual : 1 %

Singular: 79 %

M singular [ Dual [ Plural

Figure 6.26: Fem. Akaranta Percentage Distribution

From Figure 6.29, it is noted that much emphasis is on the nominative case-
ending followed by accusative and instrumental case-endings while there are no
instances dative and ablative case-endings. From [Figure 6.2, it is summarised
that out of 107 words, around 79% are singular and 20% plural with only one

percent dual.
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2. Ikaranta
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Figure 6.27: Fem. Ikaranta Vibhakti Distribution
Plural : 23 %
Dual : 3 %

Singular: 74 %

M singular M Dual M Plural

Figure 6.28: Fem. Ikaranta Percentage Distribution

It is noted from that much emphasis is on nominative case-ending
followed by accusative while othe case-endings are minimum. From [Figure 6.28,

it is summarised that out of 102 words, around 85% are singular and 11% plural

with 4% dual.
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Figure 6.29: Fem. Ikaranta Vibhakti Distribution
Plural : 23 %
Dual : 3 %

Singular: 74 %

M singular [ Dual M Plural

Figure 6.30: Fem. Ikaranta Percentage Distribution

From [Figure 6.29, it is noted that emphasis is on the nominative case-ending
followed by accusative case-ending while there are no instances of dative and

ablative case-endings. From [Figure 6.30, it is summarised that out of 35 words,

around 74% are singular and 23% plural with three percent dual.
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The feminine words ending in s, @, ¢, d, $, k, u, o, p, au, ri, dh, r and v with frequency

less than ten are displayed below in Table 6.7 and [Table 6.8:

Case | Singular | Dual | Plural

Sakaranta | nom.

gen.

Cakaranta | nom.

acc.

Ukaranta | acc.

gen.

loc.

acc.

loc.

Sakaranta | nom.

acc.

gen.

o | oO|o|lo|o|o|jo|o|mr|lOO|lOCO|OC|OC| O
S| O | R |k | OO |OC|OC || |OC|O M

2
1
2
1
1
0
1
Dakaranta | nom. 1
1
1
0
0
1
3

Kakaranta | nom.

Table 6.7: Feminine-endingsl

Case | Singular | Dual | Plural
Ukaranta acc. 1 0 0
gen. 0 0 1
Okaranta acc. 1 0 0
loc. 1 0 0
Pakaranta | nom. 0 0 1
loc. 0 0 1
Aukaranta | acc. 1 0 0
Rkaranta nom. 1 0 0
Dhakaranta | loc. 1 0 0
Rakaranta | gen. 0 0 1
Vakaranta | loc. 1 0 0

Table 6.8: Feminine-endings2

Conclusion: Based on the statistics and vibhakti and percentage distribution of all three

genders, it is summarised as follows:
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1. Masculine

(a) Of the 11 word classes mentioned before, eight viz., akaranta, nakaranta,
ikaranta, ukaranta, takaranta, sakaranta, rkaranta and dakaranta have ma-

jority of instances.

(b) Majority of words are in singular followed by plural. Dual instances are

minimum.

(c) More emphasis is on nominative followed by accusative and genitive while

dative and ablative are minimum or none.
2. Neuter

(a) Ofthe 7 word classes, four viz., akaranta, sakaranta, nakaranta and takaranta

have majority of instances.

(b) Majority of words are in singular followed by plural. Dual instances are

minimum.

(c) More emphasis is on nominative followed by accusative, genitive and in-

strumental. Here too dative and ablative are minimum or none.
3. Feminine

(a) Ofthe 17 word classes only three viz., akaranta, ikaranta and ikaranta have

majority of instances.

(b) Majority of words are in singular followed by plural. Dual instances are

minimum.

(c) More emphasis is on nominative followed by accusative, genitive and loca-

tive. Here too dative and ablative are minimum or none.

6.2.2 Tinanta Word Formation

A word ending in a verbal suffix (tin-anta) is known as Tinanta. There are three broad
ways of classifying verbal roots (dhatus) viz. Kartari (active), Karmani (passive) and

Bhave (impersonal). The Dhatupatha has listed a little less than 2000 dhatus which are
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divided into ten verb-classes known as Ganasid. There are ten ganas (verb classes) viz.
Bhvadi, Adadi, Juhotyadi, Divadi, Svadi, Tudadi, Rudhadi, Tanadi, Kryadi and Curadi.
Each verbal forms are divided into ten lakaras (tenses and moods) namely lat, lit, lut,
Irt, lot, lan, vidhilin, asirlin, lun and lmﬂ, each of which is in three persons viz. first per-
son (uttama purusa), second person (madhyama purusa) and third person (prathama
purusa) and three numbers viz. singular (eka-vacana), dual (dvi-vacana) and plural
(bahu-vacana). The verbal suffixes of these lakaras are classified into different cate-
gories based on parasmaipadi, atmanepadi and ubhayapadi. Kartari prayogas are in

parasmaipadi, atmanepadi and ubhayapadi while Karmani and Bhave prayogas are

always in atmanepadi. The three prayogas are summarized by [Figure 6.31.

Bhave : 0.4 %

Karmani:5.79 %

Kartari : 93.79 %

B Kartari [ Karmani [l Bhave

Figure 6.31: Prayoga Distribution

It is noted that maximum instances are in Kartari prayoga (94%) while Karmani prayoga

(6%) and Bhave prayoga (0.4%) have the lowest frequency.

Kartari Prayoga

In BhG, there are 922 instances of this prayoga. This is summarized in [Figure 6.32.

0 phivadayoh dhatavah — A. 1.3.1
1 let is applied only for the vedas and hence is not included here.
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Figure 6.32: Kartari-Gana Distribution

It is noted that Bhvadi and Adadi ganas have the maximum frequency while Rudhadi

and Curadi ganas have the lowest frequency. We discuss below each gana and their

lakara frequency distribution based on parasmaipadi, atmanepadi and ubhayapadi.

1. Bhvadi-gana

This verb class is the most prominent amongst the nine verb classes with around
1059 dhatus listed herein. The first dhatu in this class is bhi (to be) and hence
the name Bhvadi-gana. In BhG, there are 66 dhatus of this gana. The lakara

frequency distribution is summarized in [Figure 6.33.

It has been noted in parasmaipadi, of ten lakaras, eight are found while in at-
manepadi, six lakaras are found. Highest frequency is in lat-lakara followed by

lot-lakara. Remaining lakaras have low frequency.

It is noted from [Table 6.9, in parasmaipadi there are many instances of third
person singular and plural, followed by first person singular only and second

person singular and plural. There are four instances of dual all in third person.

In in atmanepadi, many instances of third person singular and plural,
followed by first person singular only and very few instances of second person

singular only are found. There are no instances of dual here.
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Figure 6.33: Bhvadi-Gana Distribution
Lakara Sg. | Dual | Plural
lat = 164 First 17 0 1
Second | 13 0 0
Third 85 2 46
lot = 57 First 53 0 1
Third 1 2
vidhilin = 17 | First 0 1
Second 0 0 1
Third 13 0 2
Irt = 11 First 0 0 1
Second 5 0 0
Third 3 0 2
lit =8 First 0 0 1
Third 5 1 1
lan=5 Third 4 0 1
lut =4 Second 2 0 0
Third 2 0 0
lun=3 First 1 0 0
Second 2 0 0

Table 6.9: Bhvadi Parasmaipadi
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Lakara Sg. | Dual | Plural
lat = 88 First 7 0 0

Second 0 0

Third 52 0 28
vidhilin = 7 | First 1 0 0

Third 5 0 1
lot=3 Second 3 0 0
Irt=2 First 2 0 0
lan =1 Third 1 0 0
lun=1 Second 1 0 0

Table 6.10: Bhvadi Atmanepadi

2. Adadi-gana

The first dhatu in this class is ad (to eat) and hence the name Adadi-gana. There

are around 72 dhatus in this class but in BhG there are 16 dhatus of this gana.
The lakara frequency distribution is summarized in [Figure 6.34.

200
165
150
100
50
36
5 4 . 3 3
0 . 0 0 0
Parasmaipadi Atmanepad1t
I jat M lot vidhilin B Irt lit lan

Figure 6.34: Adadi-Gana Distribution

It has been noted in parasmaipadi, six lakaras are found while in atmanepadi,

three lakaras are found.
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Lakara Sg. | Dual | Plural
lat = 165 First 45 0 1
Second | 19 0 0
Third 63 0 37
lot = 36 Second | 31 0 0
Third 5 0 0
vidhilin = 16 | First 4 0 1
Third 9 0 2
Irt = 15 First 8 0 0
Second 6 0 0
Third 1 0 0
lit = 5 Third 5 0 0
lan = 4 First 1 0 0
Third 3 0 0

Table 6.11: Adadi Parasmaipadi

In in parasmaipadi many instances of third person singular and plural
followed by second person singular only and first person singular and plural are

found. There is no instance of dual.

Lakara Sg. | Dual | Plural
lat = 19 Third 7 0 12
vidhilin = 3 | Third 3 0
Irt =3 First 2 0

Third 1 0

Table 6.12: Adadi Atmanepadi

In [Table 6.12 in atmanepadi, many instances of third person singular and plural
are found and only two instances of first person singular are found. There are

no cases of second person and dual.

3. Divadi-gana
The first dhatu in this class is div (to play, etc.) and hence the name Divadi-gana.

There are around 137 dhatus in this class but in BhG there are 16 dhatus. The
lakara frequency distribution is summarized in [Figure 6.35.

It has been noted in parasmaipadi and atmanepadi, four lakaras each are found.
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Figure 6.35: Divadi-Gana Distribution

Lakara Sg. | Dual | Plural
lat = 25 First 4 0 0
Second 1 0 0
Third 15 0 5
vidhilin = 3 | Third 3 0 0
Irt=2 First 1 0 0
Second 1 0 0
lot=1 Second 1 0 0

Table 6.13: Divadi Parasmaipadi

In [Table 6.13 in parasmaipadi most instances are of third person singular and

plural, followed by few instances of first person singular only and three in-

stances of second person singular. There is no instance of dual.

Lakara Sg. | Dual | Plural
lat = 53 First 3 0 0
Second 3 0 0
Third 38 0 9
Irt=3 First 2 0 0
Third 0 0 1
lot=3 Second 3 0 0
vidhilin = 1 | Third 1 0 0

Table 6.14: Divadi Atmanepadi
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In [Table 6.14 in atmanepadi, most frequent instances are of third person sin-

gular and plural, with few instances of second person singular and first person

singular. Here too, there is no instance of dual.

4. Tudadi-gana

The first dhatu in this class is tud (to inflict pain) and hence the name Tudadi-

gana. There are around 143 dhatus in this class but in BhG there are 13 dhatus.
The lakara frequency distribution is summarized in [Figure 6.36.

Tudadi-gana
33
16
4
2
111 0 0 0 0 0 0 0 1 0 0 1
Parasmaipadt Atmanepadt Ubhayapadt
0 lat M ot Irt lan vidhilin asirlin

Figure 6.36: Tudadi-Gana Distribution

It has been noted in parasmaipadi, five lakaras are found and in atmanepadi just

two lakaras are found.

Lakara Sg. | Dual | Plural
lat = 33 First 12 0 0

Second 3 0 0

Third 8 0 10
lot =2 Second 2 0 0
Irt=1 First 1 0 0
lan =1 Third 1 0 0
vidhilin = 1 | Third 1 0 0

Table 6.15: Tudadi Parasmaipadi
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In in parasmaipadi maximum instances of first person singular are
found followed by third person singular and plural and few instances of second

person singular. There is no instance of dual.

Lakara Sg. | Dual | Plural
lat = 16 | Third | 13 0 3
Irt=4 | Second 4 0 0

Table 6.16: Tudadi Atmanepadi

In [Table 6.1¢ in atmanepadi, there are two lakaras with more instances of third
person singular and plural and only four instances of second person singular.

Here too, there is no instance of dual.

In ubhayapadi, two lakaras are found. One instance of Irt-lakara in third person

plural and one of asirlin-lakara in third person singular is found.

5. Kryadi-gana

The first dhatu in this class is kri (to purchase) and hence the name Kryadi-gana.

There are around 61 dhatus in this class but in BhG there are 7 dhatus. The lakara

frequency distribution is summarized in Figure 6.37.

23

Parasmaipadi Atmanepadi

Bt Bt lan I lot vidhilin

Figure 6.37: Kryadi-Gana Distribution
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It has been noted in parasmaipadi, five lakaras are found while in atmanepadi

just one lakara i.e. lat-lakara is found.

Lakara Sg. | Dual | Plural
lat = 23 First 4 0 0

Second 0 0

Third 10 1 7
Irt=1 Second 1 0 0
lan =1 Third 1 0 0
lot=1 Second 1 0 0
vidhilin = 1 | First 1 0 0

Table 6.17: Kryadi Parasmaipadi

In in parasmaipadi frequent instances of third person singular and
plural are found followed by first person singular and second person singular.

There is just one instance of dual found in third person.

In atmanepadi, there are seven instances in lat-lakara, two in first person singu-

lar and five in third person singular.

6. Svadi-gana
The first dhatu in this class is su (to extract juice) and hence the name Svadi-

gana. There are around 34 dhatus in this class but in BhG there are 5 dhatus.

The lakara frequency distribution is summarized in Figure 6.38.

It has been noted in parasmaipadi, three lakaras are found and in atmanepadi

two lakaras are found.

Lakara Sg. | Dual | Plural
lat = 15 First 1 0 0
Second 2 0 0
Third 10 0 2
Irt =7 Second 6 0 1
vidhilin = 2 | First 0 0
Third 1 0 0

Table 6.18: Svadi Parasmaipadi
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Figure 6.38: Svadi-Gana Distribution

In in parasmaipadi most instances of third person singular and plural
are found followed closely by second person singular and plural. There are two

instances of first person singular only with no instance of dual.

Lakara Sg. | Dual | Plural
lat = 6 | Third 6 0 0
Irt =1 | Second 0 0 1

Table 6.19: Svadi Atmanepadi

In [Table 6.19 in atmanepadi, six instances of third person singular and just one

instance of second person plural is found.

. Tanadi-gana

The first dhatu in this class is tan (to spread) and hence the name Tanadi-gana.
There are around 10 dhatus in this class but in BhG there is just one dhatu. The
lakara frequency distribution is summarized in [Figure 6.39.

It has been noted in parasmaipadi and atmanepadi, four lakaras each are found.

In [Table 6.20 in parasmaipadi most frequent instances are of second person sin-
gular followed closely by third person singular and plural. There are just two

instances of first person singular. There is no instance of dual.
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Figure 6.39: Tanadi-Gana Distribution

Lakara Sg. | Dual | Plural
lat =8 First 1 0 0
Second 1 0 0
Third 4 0 2
lot=5 Second 5 0 0
Irt=3 Second 2 0 0
Third 1 0 0
vidhilin = 2 | First 1 0 0
Third 1 0 0

Table 6.20: Tanadi Parasmaipadi

In ubhayapadi only lot-lakara is found with two instances in second person

singular.
Lakara Sg. | Dual | Plural
lat =4 | Third 4 0 0
lot =1 | Second 1 0 0
Irt =1 | First 1 0 0
lan = 1 | Third 0 0 1

Table 6.21: Tanadi Atmanepadi
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In [Table 6.21 in atmanepadi more instances are of third person singular and
plural while just one instance each is of first person singular and second person
singular. Here too, there is no instance of dual. Similarly in ubhayapadi, just

one instance of second person singular is found in lot-lakara.

8. Juhotyadi-gana
The first dhatu in this class is hu (to sacrifice) and hence the name Juhotyadi-

gana. There are around 25 dhatus in this class but in BhG there are five dhatus.

The lakara frequency distribution is summarized in [Figure 6.40.
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Figure 6.40: Juhotyadi-Gana Distribution

It has been noted in parasmaipadi, only two lakaras are found while in at-

manepadi, three lakaras are found.

Lakara Sg. | Dual | Plural
lat = 14 | First 3 0 0
Second 2 0 0
Third 3 0 6
Irt =3 | First 1 0 0
Second 1 0 0
Third 1 0 0

Table 6.22: Juhotyadi Parasmaipadi
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In [Table 6.22 in parasmaipadi more instances are in third person singular and

plural followed closely by first person singular and only three instances of sec-

ond person singular are found. There is no instance of dual.

Lakara Sg. | Dual | Plural
lat = 1 | Third 1 0 0
Irt =1 | Third 0 0 1
lot =1 | Second 1 0 0

Table 6.23: Juhotyadi Atmanepadi

In [Table 6.23 in atmanepadi, two instances are of third person singular and plural

and just instance is of second person singular. There are no instances of third

person or dual.

In ubhayapadi, only lat-lakara is found in first person singular.

9. Rudhadi-gana

The first dhatu in this class is rudh (to obstruct) and hence the name Rudhadi-

gana. There are around 25 dhatus in this class but in BhG there are six dhatus.

The lakara frequency distribution is summarized in [Figure 6.41.
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Figure 6.41: Rudhadi-Gana Distribution

It has been noted in parasmaipadi, two lakaras are found and in atmanepadi,

four lakaras are found.
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Lakara Sg. | Dual | Plural
lat = 2 Third 1 0 1
vidhilin = 2 | Third 2 0 0
Irt=1 Third 1 0 0

Table 6.24: Rudhadi Parasmaipadi

In [Table 6.24 in parasmaipadi all five instances are of third person singular and

plural. There is no instance of dual.

Lakara Sg. | Dual | Plural
lat =6 Third 5 0 1
vidhilin = 1 | First 1 0 0
Irt=1 Second 1 0 0
lot=1 Second 1 0 0

Table 6.25: Rudhadi Atmanepadi

In [Table 6.25 in atmanepadi, five instances of third person singular and plural
and two of second person singular are found. There is just one instance first

person singular. Here too, there is no instance of dual.

10. Curadi-gana
The first dhatu in this class is cur (to steal) and hence the name Curadi-gana.

There are around 394 dhatus in this class but in BhG there are five dhatus. The
lakara frequency distribution is summarized in [Figure 6.47.

It has been noted in parasmaipadi, four lakaras are found while in atmanepadi,

only lat-lakara is found.

Lakara Sg. | Dual | Plural
Irt = 2 First 1 0 0

Third 0 0 1
vidhilin = 2 | Third 2 0 0
lat = 1 Second 1 0 0
lot=1 Second 1 0 0

Table 6.26: Curadi Parasmaipadi
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Figure 6.42: Curadi-Gana Distribution

In [Table 6.2¢ in parasmaipadi, three instances are of third person singular and
plural and two instances are of second person singular. There is just one instance

of first person singular and no instance of dual.
In atmanepadi, only lat-lakara is used in third person plural.

Overall Observation:

Going through the gana distribution in kartari prayoga it has been observed that:
« Ubhayapadi was found only in three ganas viz. Tudadi, Tanadi and Juhotyadi.

+ Leaving aside Bhvadi and Adadi ganas, all eight ganas have most frequent in-
stances of lat-lakara followed by Irt, lot and vidhilin and few instances of lan.

Bhvadi and Adadi ganas have lat-lakara followed by lot-lakara.
+ Only one instance of asirlin-lakara is found in Tudadi gana only.

+ Dual instances are found only in Bhvadi and Kryadi ganas with only five in-

stances.

« Most frequent usage is in third person singular and plural followed by second
person singular and first person singular and plural. There are only three in-

stances of second person plural.
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Conclusion:
Based on the above observations, it can be concluded that one needs to concentrate

only on:
1. The forms of lat-lakara followed by Irt, lot and vidhilin.

2. It is essential to study forms in third person singular and plural followed by

second person singular and first person singular and plural.

3. The study of dual forms could be set aside for later stage.
Karmani Prayoga

In BhG, there are only 57 instances of this prayoga. This is summarized in Figure 6.43.
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Figure 6.43: Karmani-Gana Distribution

1. Adadi-gana
There are 32 instances in only two lakaras viz. 31 instances in lat and just one
instance in lan-lakara. 31 instances are in third person singular and only one

instance is in third person plural.

2. Bhvadi-gana

There are 8 instances in only two lakaras viz. seven instances in lat and only
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one instance in lut-lakara. Seven instances are in third person singular while

just one instance is in third person plural.

. Juhotyadi-gana

There are six instances of third person singular in lat-lakara only.

. Tanadi-gana

There are five instances, four in third person singular and just one in third person

plural in lat-lakara only.

. Svadi-gana

There are four instances in only two lakaras viz. lat and Irt with three instances

in third person singular and just one instance of first person singular.

. Rudhadi-gana

There are only two instances in third person singular in lat-lakara only.

Overall Observation:

There are no instances of Divadi, Tudadi, Kryadi and Curadi ganas.
Only lat-lakara is found in Tanadi, Juhotyadi and Rudhadi ganas.

In all six ganas, lat-lakara is frequently used followed by single instances of lan,

lut and Irt lakaras.
There are no instances of dual forms.

Maximum usage is found in third person singular followed by third person plu-

ral, second person singular and first person singular.

Conclusion: Based on the above observations, it can be concluded that one has to

concentrate only on:

1.

2.

3.

The forms of lat-lakara followed by lan, lut and Irt lakaras.

One have to study only the forms in third person singular and plural followed

by first person singular only and second person singular.

Here too, the study of dual forms could be set aside for later stage.
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Bhave Prayoga

There are only four instances found in BhG.

1. Divadi-gana

Two instances are found in second person singular in lot-lakara.

2. Bhvadi-gana

One instance is found in third person singular in lat-lakara.

3. Svadi-gana

One instance is found in second person singular in lat-lakara.

Conclusion: Instances of bhave prayoga from only three ganas out of ten are found in
BhG. There are only two lakaras found viz. lat and lot with three instances of second

person singular and single instance of third person singular.

We have shown the statistical analyses of gana and lakara distribution of each prayogas

above. shows the dhatu distribution (including krdantas) of each gana:

Gana High | Low | Total
Freq. | Freq.
Bhvadi 16 50 66
Adadi 8 8 16
Divadi 5 11 16
Tudadi 3 10 13
Kryadi 2 5 7
Svadi 3 2 5
Juhotyadi 2 3 5
Rudhadi 1 5 6
Tanadi 1 0 1
Curadi 0 5 5

Table 6.27: Dhatu distribution

We list each high frequency dhatu mentioned in with its meaning, frequency

and upasarga count in each gana.
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1. Bhvadi
able 6.28 gives the statistical information of 16 dhatus of this gana.

Dhatu | Meaning Freq. | Upa. Count
Drs1 preksane (to_see, to_know) 75 3
Bhal | sattayam (to_be/ to_live) 62 3
Sthal | gatinivrttau (to_stand, to_wait) 46 10
Vrtl1 vartane (to_exist; to_engage) 34 9
Gaml | gatau (to_go; to_achieve) 34 7
Srul | éravane (to_hear) 25 1
Tyajl | hanau (to_abandon; give_up) 21 0
Hr1 harane (to_take_away) 18 5
Sril sevayam (to_serve) 17 6
Labhl | praptau (to_obtain, to_be_able) 17 1
Bhaj1l | sevayam (to_honour, to_serve) 15 2
Smr1l | adhyane (to_remember) 15 2
(to_think_upon)
Arhl | ptjayam yogyatve ca 12 0
(to_worship, to_deserve)
Carl | gatyarthah (to_walk; to_live) 12 3
Yaj1 devapujasangatikaranadanesu 10 0
(to_sacrifice, to_worship)
iks1 darsane (to_look_at) 8 5

Table 6.28: Bhvadi distribution

It is noted from that sthal dhatu has the highest count of upasargas
followed by vrt dhatu. gives the frequency of each upasarga of sthal
dhatu.
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2. Adadi

Upasarga

Freq.

Ava_sthal

An_sthal

Ud_sthal

Adhi_sthal

Anu_sthal

Pra_sthal

Prati_sthal

Vi_sthal

Pari_ava_sthal

Sam_upa_sthal

Rk R |R,r|R,r|p[D] ]9

Table 6.29: Sthal Dhatu

able 6.30 gives the statistical information of 8 dhatus of this gana.

Dhatu | Meaning Freq. | Upa. Count
As2 bhuvi (to_be) 95 1
Vacl | paribhasane (to_speak) 69 1
Vidl | jiiane (to_know, to_regard) 61 0
Yal prapane (to_go; to_attain) 29 3
Hanl | himsagatyoh (to_kill, to_hurt) 26 4
I1 gatau (to_go; to_attain) 25 4
Bral | vyaktayam vaci (to_speak) 21 1
Asl upavesane (to_sit; to_remain) 16 2
Table 6.30: Adadi distribution
3. Divadi

able 6.31| gives the statistical information of 5 dhatus of this gana.

Dhatu | Meaning Freq. | Upa. Count

Jan3 pradurbhave 20 3
(to_be_born, is_taking_place)

Man1 | jhane (to_know, to_think) 18 0

Nas1 adarsane (to_perish, to_be_lost) 16 2

Padl | gatau (to_attain, befitting) 15 5

Vid2 sattayam (to_be, to_happen; exist) 9 0

Table 6.31: Divadi distribution
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4. Tudadi

able 6.32 gives the statistical information of 3 dhatus of this gana.

Dhatu | Meaning Freq. | Upa. Count
Vis1 pravesane (to_enter, to_fall) 18 4
Mucl | moksane 15 2
(to_loosen, to_set_free, be_liberated)
Is2 icchayam (to_wish) 12
Table 6.32: Tudadi distribution
5. Kryadi

able 6.33 gives the statistical information of 2 dhatus of this gana.

Dhatu | Meaning Freq. | Upa. Count

Jna2 avabodhane (to_know) 32 5

Bandh1 | bandhane 10 1
(to_bind / to_attract)

6. Svadi

Table 6.33: Kryadi distribution

able 6.34 gives the statistical information of 3 dhatus of this gana.

(to_be_able, to_endure)

Dhatu | Meaning Freq. | Upa. Count
Ap1 vyaptau (to_pervade) 39 5
Vr2 varane (to_cover) 9 1
Sakl | $aktau 9 0

Table 6.34: Svadi distribution

7. Juhotyadi

able 6.35 gives the statistical information of 2 dhatus of this gana.

Dhatu | Meaning Freq. | Upa. Count

Dhal | dharanaposanayoh 17 6
(to_place, to_grant, to_produce)

Da3 dane (to_give / to_put) 10 1

Table 6.35: Juhotyadi distribution



8. Rudhadi
able 6.36 gives the statistical information of just one dhatu of this gana.

Dhatu | Meaning Freq. | Upa. Count

Yuj2 yoge (to_unite) 18 2

Table 6.36: Rudhadi distribution

9. Tanadi
able 6.37 gives the statistical information of just one dhatu of this gana.

Dhatu | Meaning Freq. | Upa. Count
Kr3 karane (to_do) 61 1

Table 6.37: Tanadi distribution

From the above distribution it is noted that six dhatus have the highest frequencies in

BhG as shown in [Table 6.3§ viz.,

Dhatu | Gana | Freq.
As2 Adadi 95
Dré1 | Bhvadi | 75
Vacl | Adadi 69
Bhal | Bhvadi 62
Vidl | Adadi 61
Kr3 Tanadi 61

Table 6.38: High frequency distribution

Krdantas

Those pratyayas suffixed to a dhatu to form a noun, adjective or an avyaya, are known
as krt pratyayas (derivational suffix). The new pratipadikam thus formed is called

krdanta (krt-anta). In BhG, there are 14 krt pratyayas as shown in [Table 6.39:

It is noted here that of 14 krt pratyayas seven namely kta, Satr, lyap, ktva, tumun, tavyat

and nyat have high frequencies compared to other pratyayas.
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Krt Pratyayas | High Freq. || Krt Pratyayas | Low Freq.
kta 198 || yat 9
satr 83 || sanac 5
lyap 59 || ktavatu 3
ktva 28 || ac 2
tumun 22 || trc 2
tavyat 15 || yak 2
nyat 11 || lyut 1

Table 6.39: Krt-Pratyayas

Avyayas

Those indeclinables which retain their form in all genders, cases and numbers are

termed as avyayas™ We list the high frequency and low frequency avyayas in [Ta]

ble 6.4,

Avyayas | High Freq. | Avyayas | Low Freq.
ca 389 || katham 9
na 251 || ma 9
eva 169 || atra 8
api 98 || sarvatra 8
iti 67 || sarvasah 8
hi 67 || namah 7
tu 65 || yatra 7
tatha 44 || satatam 7
evam 27 || cet 6
tatah 25 || tattvatah 6
iha 21 || prthak 6
va 21 || yadi 6
yatha 20 || sada 6
iva 18 || atah 5
punah 18 || yatah 5
tatra 13 || kutah 4

12 sadréam trisu lingesu sarvasu ca vibhaktisu |
vacanesu ca sarvesu yanna vyeti tadavyayam||— Sid. Kau. No. 452 (under A. 2.4.82)
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Avyayas | High Freq. | Avyayas | Low Freq.
tada 12 || samam 4
bhuyah 12 || sarvatah 4
yada 12 || saha 4
atha 10 || svayam 4
yat 10

Here it is noted that of 41 avyayas listed above 21 are high frequency instances while

Table 6.40: Avyayas

20 are low frequency instances.

6.3 Summary

In this chapter we discussed the statistical analyses of four classes viz., subantas, tinan-
tas, krdantas and avyayas each with the help of tables, vibhakti distribution and per-
centage distribution. In the next chapter we will discuss the sandhi analysis classifying

it into types and sub-types alongwith Paninian sutras, vrtti, English translation, statis-

tics and example from BhG.
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CHAPTER 7

SANDHI ANALYSIS

Sandhi is defined as ‘parah sannikarsah samhitd’ﬁ] that is, the closest proximity of syl-
lables that occur between the words due to morphonological alterations is known as
‘samhita’ (sandhi). As Huet (2006) aptly puts it, Sandhi means euphony transformation
of words when they are consecutively pronounced. Typically when a word w; is followed
by a word wo, some terminal segment of w; merges with some initial segment of wo to be
replaced by a “smoothed” phonetic interpolation, corresponding to minimising the energy

necessary to reconfigure the vocal organs at the juncture between the words.
w1 + Wo = W3

where wjs is the euphonised word.

In most of the cases it is the last character of the left word and / or the first character of
the right word that undergoes an euphonic change. Following couplet gives the rule

for observation of sandhi:

samhitaikapade nitya nitya dhatupasargayoh |

nitya samase vakye tu sa vivaksamapeksate ||E

1 A—1.4.109
2 Sid. Kau. No. 2232 (under A. 8.4.18)
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Sandhi or samhita is mandatory under certain circumstances only, like in the case of—

« Internal structure of a pada.
« Dhatu (verbal root) and Upasarga (preposition).

« Samasa (compound).

While in case of combination between the last letter of first word (purva) and the first
letter of second word (para) in a sentence, it depends on the will of the speaker. Given
that there are 13 vowels and 33 consonants in Sanskrit, total sandhi rules involving
single letters on both sides would be approximately 46 * 46 (2116). There are less than
hundred sutras governing sandhis in Astadhyayi. Each sutra in turn has a set of more
than one combinations of letters. However, it is not necessary for a BhG student to

learn all these sutras.

There is on an average around 26.77% sandhi between two words in BhG i.e. almost
every fourth word is in sandhied form. It is broadly classified under three headings viz.,

Ac-sandhi (vowel), Hal-sandhi (consonant) and Visarga-sandhi. This is summarized in

Figure 7.1,

Ac :20 %

Visarga :38 %

Hal : 42 %

B Ac B Hal M visarga

Figure 7.1: Sandhi Distribution

It is noted that maximum instances are found in Hal-sandhi (42%) followed by Visarga-
sandhi (38%) and Ac-sandhi (20%). I have taken only those Paninian sutras for which
examples have been found in BhG and have given the main classification under each

of the above three headings followed by relevant sutra, vrtti, English translation fol-

% English translation is taken from Rama Nath Sharma (Sharma, 2000, 2001b, 2003)
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lowed by examples from BhG. At the end [ have summarized the rule in a tabular form

giving the frequency distribution occurring in BhG.

7.1 Ac-sandhi

In Sanskrit language there are 22 vowels including the pluta forms. After excluding
plutas we have 13 vowels and when each of these are combined with either itself or
the other, it totals to 169 possible varieties of vowel combinations. The combination of
these vowels is known as ‘Ac-sandhi’ (or svar-sandhi). These are classified into eight

types viz.,

1. Savarna-sandhi
2. Yan-sandhi

Yantavantade$a-sandhi

= W

Guna-sandhi

Vrddhi-sandhi

o

6. Parvartpa-sandhi
7. Pararupa-sandhi

8. Prakrtibhava-sandhi

Of these in the first five types there is a single substitution in place of precedent or
subsequent vowel. The sixth and seventh types are exceptions to vowel changes in
general. In the last type there is no substitution as such. We discuss below these

sandhis starting with the high frequency sandhis which is summarised in [Table 7.1.

Ac-sandhi Freq.
Savarna 326
Yan 205
Vrddhi 134
Guna 80
Puarvartipa 55
Yantavantadesa | 23
Prakrtibhava 2

Table 7.1: Ac-sandhi
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It has been noted that maximum instances are found in Savarna-sandhi followed by
Yan-sandhi and Vrddhi-sandhi while Yantavantadesa and Prakrtibhava sandhis have

frequency below ten. Each type is discussed below.

« Savarna-sandhi
Siitra: 37%6: HaUl &19: (A. 6.1.101)
Vrtti: 31d%: AUl 3 W SIY Yehla T 1|
Eng. tr.: A single vowel comes as a replacement in place of both, a vowel denoted
by the abbreviatory term aK and a vowel homogeneous (savarna) with it that
follows, when samhita finds its scope.

aK:\?’T;g;a%/a‘_c;q

Examples:
1. na+arhah = narhah (BhG.1.37)
2. va+api = vapi (BhG.8.6)
3. na+asam = nasam (BhG.2.12)
4. tatha+atma = tathatma (BhG.13.32)
5. asti+idam = astidam (BhG.16.13)
6. tu+uddesatah = taddesatah (BhG.10.40)
7. utkramati+iSvarah = utkramatiSvarah (BhG.15.8)
8. tyagi+iti = tyagiti (BhG.18.11)

Here eight combinations are observed in BhG. The frequency distribution of

these combinations is shown in [Table 7.2.

Input | Output | Count
a+a a 192
a+a a 45

a+a a 43

a+a a 21

i+i i 21
u+u a 2

i+1 i 1

1+i i 1

Table 7.2: Savarna-sandhi
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« Yan-sandhi

Siitra: &I IUTA (A. 6.1.77)
Vrtti: 3 WM Ju] Q1 S Gledr fawd|

Eng. tr.:. A sound denoted by the abbreviatory term iK is replaced by corre-
sponding sounds denoted by the abbreviatory term yaN when a sound denoted
by the abbreviatory term aC follows in samhita.

yaN =9, 9% q

iK=%,3, %, q
aC =315, 3, % d, T, 3, §, 3t

Examples:
1. hi+avaram = hyavaram (BhG.2.49)
2. yadyapi+ete = vyadyapyete (BhG.1.38)
3. parani+ahuh = paranyahuh (BhG.3.42)
4. sadhusu+api = sadhusvapi (BhG.6.9)

5. api+uktah apyuktah (BhG.13.22)

6. tu+idam tvidam (BhG.1.10)
7. tu+eva = tveva (BhG.2.12)
8. tu+atma = tvatma (BhG.7.18)

Here it has been observed from above examples that only eight combinations

were found in BhG. No instances of r or | were found. The frequency distribution

of these eight combinations is shown in [Table 7.3.

Input | Output | Count
i+a ya 98

i+e ye 34

i+a ya 23
u+a va 21

i+u yu 18

u+i vi

u+e ve 4

u+a va

Table 7.3: Yan-sandhi
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« Vrddhi-sandhi

1. Sitra: g (A. 6.1.88)
Vrtti: 3¢ U T gig: Tepiaer: &1
Eng. tr.: A single replacement in vrddhi comes in place of both, a sound
denoted by the abbreviatory term eC (e, o, ai, au) which follows a and the

a which precedes eC, in sambhita.

eC =1, 4, 3l aft
Examples:
1. ca+eva = caiva (BhG.1.1)
2. atma + eva = atmaiva (BhG.6.5)
3. sukhasya + aikantikasya = sukhasyaikantikasya (BhG.14.27)
4. ca + osadhih = causadhih (BhG.15.13)

Here four combinations are found in BhG. The distribution of these com-

binations is shown in [Table 7.4.

Input | Output | Count
a+e ai 101
a+e ai 29
a+ai | ai 1

a+o au 1

Table 7.4: Vrddhi-sandhi

2. Siitra: YAggeg (A. 6.1.89)
Vrtti: 3FUITq TSTERAU!: FS I TR Fgebla: ||
Eng. tr.: A single replacement in vrddhi comes in place of both, the a which
precedes a sound denoted by eC and the eC which follows this a, provided

samhita finds its scope.

eC = .q, 3ﬁ, Q) aﬁ

Examples:
1. na+eti = naiti(BhG.4.9)
2. eva+eti = evaiti (BhG.8.6)

Here only one combination (a + e = ai) is found with just two instances in

BhG.
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« Guna-sandhi
Stitra: 31Tg TUT: (A. 6.1.87)
Vrtti: 3GUIq 31T W gaual: Yebl UG V1| Higdram
Eng. tr.: A single replacement in guna comes in place of both, a vowel (aC)
which follows a and the a which precedes that vowel, in samhita.

aC=31,% 3, % q, T, 3, §, 3t

Examples:

1. ca+iti = ceti (BhG.4.3)

2. yatra+uparamate yatroparamate (BhG.6.20)

3. tada+ucyate tadocyate (BhG.2.55)

4. apara+iyam apareyam (BhG.7.5)

5. ca+ardhvam cordhvam (BhG.15.2)

It has been observed from the above examples that the vowels r (long and short)

and [ do not occur in BhG. The frequency distribution of these five combinations

is shown in [Table 7.5,

Input | Output | Count
a+i e 32
a+u 0 22
a+u 0 13

a+i e 12

a+i 0 1

Table 7.5: Guna-sandhi

+ Parvaripa-sandhi
Siitra: §e: Ugdaid (A. 6.1.109)
Vrtti: GG U+ 3fd T GEEUH Yehra el &1q|
Eng. tr.: A single replacement similar to the preceding comes in place of both,
a vowel denoted by eN and the aT which follows eN, when samhita finds its
scope.
eN =T, 371
aT=3,%,3,% T a0, T, 30, § , 9, ¥

N X

Example:

loke + asmin = loke’smin (BhG.16.6)
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Here the vowel a disappears and an avagraha (S) (marked by ’ here) is marked
in its place. In BhG, 55 instances were found but only in one combination i.e. e

followed by short a.

Yantavanta-sandhi

Siitra: GAISTAMTE: (A. 6.1.78)

Vrttis T SHHTC] 37 31 31T 311 T4 & 3if)

Eng. tr.: A sound denoted by the abbreviatory term eC is replaced by ‘ay, av, ay,
av’, respectively, when a sound denoted by the abbreviatory term aC follows in
samhita.

eC =1, §, 37, aft

aC=39,%,3,% T a7, Q, 3ft

Examples:

1. ubhau-+api

ubhavapi (BhG.13.19)
2. dvau+imau = dvavimau (BhG.15.16)

3. nihsreyasakarau+ubhau = nihsreyasakaravubhau (BhG.5.2)
We found three combinations in BhG i.e. au + a vowel = av. The distribution of

these combinations is shown in [Table 7.6.

Input | Output | Count

au+a | av 6
au+i av 1
au+u | av 1

Table 7.6: Yantavanta-sandhi

Yantavanta and lopa-sandhi

Siitra 1: GAISTERTE: (A. 6.1.78)

Vrttis T I 37 31 ST 3 T R

Eng. tr.: A sound denoted by the abbreviatory term eC is replaced by ‘ay, av, ay,
av’, respectively, when a sound denoted by the abbreviatory term aC follows in
samhita.

Siitra 2: @lU: ATHTH (A. 8.3.19)

Vrtti: 3oiqdal: qardkiead: a1 dld: 319 W)

Eng. tr.. A pada-final v or y which occurs after a or 4 is, in the opinion of
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Sakalya, replaced with LOPA when a sound denoted by aS follows and the con-
text is that of close proximity between sounds.

eC =1, g, 37, aft

aC=39,3%,3,% q, T a0, Q, 3ft

aS=3,5 3, %G MULMELLIALLET LI LLLS LA

RIRCHECY

N N\ N\

Examples:

1. vartante + iti = vartanta iti (BhG.14.23)

2. varte + eva = varta eva (BhG.3.22)

Example 1:

Rule 1: vartante + iti = vartantay iti

Rule 2: vartantay iti = vartanta iti (BhG.14.23)

To summarize the above two combinations in [Table 7.7.

Input | Output | Count

e+1 ail 10

e+e ae 5

Table 7.7: Yantavanta and Lopa-sandhi

 Prakrtibhava-sandhi
Pragrhya

1. Sutra: $gaq fga= WEM (A. 1.1.11)
Vrtti: $¢aq 3= fga WRHR &

Eng. tr.: A dual ending which terminates in i, @, or e is termed pragrhya.

Example:
anadi + ubhau = anadi ubhau (BhG.13.19)
Here the word anadi is in dual ending in § and thus gets the designation

‘Pragrhya’.

2. Stitra: WUl 3t FeaH (A. 6.1.125)
Vrtti: Wan: W 9&d=| o 31 W Fe U & |

Eng. tr.: Those which are termed pluta and pragrhya remain as are, obli-
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gatorily (nityam), when a vowel (aci) follows and samhita finds its scope.

aC=31,% 3, % d, T, 37, U, 3ff (any vowel)

Example:

anadi + ubhau = anadi ubhau (BhG.13.19)

Here the word anadi is designated ‘pragrhya’ by the previous sutra and
hence it retains its natural form when followed by a vowel. Only one in-

stance is found in BhG.

. Sttra: AEAISTH (A. 1.4.57)
Vrtti: 3igamuige Hurads: o |
Eng. tr.: Items enumerated in the list headed by ca ‘and’ are nipata when

they do not denote sattva ‘thing’.

Example:
na + iha = no iha (BhG.17.28)

Here the word na is termed as =T,

— Siitra: UTd YHGHTS (A. 1.1.14)
Vrtti: Geb: 37 FUTT sMeast: TR &iIq
Eng. tr.: A nipata (particle) which consists only of a single aC - except
for aN - is termed pragrhya. aC = 31, %, 3, &, 9, T, 37, U, 3ff
— Siitra: 3Iq (A. 1.1.15)
Vrtti: 3Iq el FuTd: We: @&
Eng. tr.: A nipata which ends in o is termed pragrhya.
Example:
na + iha = no iha (BhG.17.28)

Here the word na termed as F9Td from the previous sutra, ends in af

and is designated as W[&l. Only one instance is found in BhG.
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7.2 Hal-sandhi

The combination of consonants or consonant as pirva and vowel as para is known as

‘Hal-sandhi’. 1t is classified into following types:

1. Scutva

2. Stutva

3. Jastva

4. Anunasika

5. Parvasavarna
6. Cartva
Chatva

Anusvara

v e =

Parasavarna

10. Kuk-tuk

11. Dhut

12. Tuk

13. Namut agama
14. Anusvara agama
15. Visarga adesa
16. Ru adesa

17. Tugagama

However all the above types are not found in BhG. We list below in and
those sandhis and combination of sandhis which occur in BhG.

Hal-sandhi Freq.
Anusvara 1166
Jastva 172

Namut agama | 16

Scutva 3

Parasavarna 3

Table 7.8: Hal-sandhi
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Hal-sandhi (Combo.) Freq.
Jastva and Cartva 149
Satva and Scutva 101
Jastva and Anunasika 33
Jastva and Scutva 19

Jastva, Scutva, Cartva and Chatva | 16

Jastva, Scutva and Cartva 13
Jastva and Parasavarna 3
Jastva and Purvasavarna 2

Table 7.9: Hal-sandhi (Combo.)

We discuss these types below:

« Jastva-sandhi
Siitra: ST SIS (A. 8.2.39)
Vrtti: T Sell S : |
Eng. tr.: A sound which is denoted by the abbreviatory term jhaL, and occurs

at the end of a pada, is replaced with a sound denoted by the abbreviatory term

jas.
jhal =, 4, ¥

NN YN

QLTS G0, 83 L, LR LATYHT
jaS=,9,7, 8,

Examples:
1.  anyat+asti = anyadasti (BhG.2.42)
2. yat+yat = yadyat (BhG.3.21)
3. tat+viddhi = tadviddhi (BhG.4.34)
4.  vedavit+eva = vedavideva (BhG.15.15)
5. etat+atmani = etadatmani (BhG.6.26)
6. balat+iva = baladiva (BhG.3.36)
7. anyat+drastum = anyaddrastum (BhG.11.7)
8.  tat+brahma = tadbrahma (BhG.8.1)
9.  kecit+bhitah = kecidbhitah (BhG.11.21)
10. yat+uktam = vyaduktam (BhG.11.41)
11. tat+dhama = taddhama (BhG.8.21)
12. mohat+grhitva = mohadgrhitva (BhG.16.10)
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13.
14.
15.
16.
17.
18.
19.
20.

bhayat+ranat
prthak+vidhan
prthak+balah
samyak+ubhayoh
yat+idrsam
Srimat+urjitam
etat+rtam

tasmat+om

= bhayadranat (BhG.2.35)

= prthagvidhan (BhG.18.21)
= prthagbalah (BhG.5.4)

= samyagubhayoh (BhG.5.4)
= yadidr$am (BhG.6.42)

= S$rimadurjitam (BhG.10.41)
= etadrtam (BhG.10.14)

= tasmadom (BhG.17.24)

To summarize the above 20 combinations in [Table 7.11|.

Input | Output | Count
t+a da 47
t+y dy 18
t+v dv 17
t+e de 14
t+a da 11
t+i di 11
t+d dd 10
t+b db 9
t+bh | dbh 9
t+u du 6
t+dh | ddh 1
t+g dg 4
t+r dr 4
k+v | gv 2
k+b | gb 1
k+u | gu 1
t+1 di 1
t+u da 1
t+r dr 1
t+o do 1

Table 7.11: Jastva-sandhi
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« Jastva and Cartva-sandhi
Stitra 1: ST SIS (A. 8.2.39)
Vrtti: U= Sell ST : |
Eng. tr.: A sound which is denoted by the abbreviatory term jhaL, and occurs
at the end of a pada, is replaced with a sound denoted by the abbreviatory term
jas.
Siitra 2: @R T (A. 8.4.55)
Vrtti: @R TR el 98 ;|
Eng. tr.. A sound denoted by the abbreviatory symbol jhaL is replaced with
a sound denoted by the abbreviatory symbol caR, also, when a sound denoted
by the abbreviatory symbol khaR follows and close proximity between sounds
finds its scope.
Jhal = I EL LN HEBEZLLTLB LA LHT
jaS=9,49,7,%, 7
khaR = 9, ¥, §
CaR=7,%, Q% L AT T

Examples:
1. cet+tvam = cettvam (BhG.18.58)
2. kascit+kartum = kascitkartum (BhG.2.17)
3. tat+svayam = tatsvayam (BhG.4.38)
4. bandhat+pramucyate = = bandhatpramucyate (BhG.5.3)
5. vak+ca = viakca (BhG.10.34)
6. prak+S$ariravimoksanat = praksariravimoksanat (BhG.5.23)
7. rk+sama = rksama (BhG.9.17)
8. prthak+kesinisidana = prthakkesinisadana (BhG.18.1)
9. prthak+prthak = prthakprthak (BhG.1.18)
Example 1:

Rule 1: cet + tvam = ced + tvam

Rule 2: ced + tvam = cettvam (BhG.18.58)
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Example 5:
Rule 1: vak + ca = vag + ca

Rule 2: vag + ca = vakca (BhG.10.34)

To summarize the above nine combinations in descending order in [Table 7.13

Input | Output | Count
t+tva | ttva 47
t+ka | tka 35
t+sva | tsva 30
t+pra | tpra 29
k+ca | kca 4

k+sa | ksa 1

k+sa | ksa 1

k+ke | kke 1

k+pr | kpr 1

Table 7.13: Jastva and Cartva-sandhi

« Satva and Scutva-sandhi

Siitra 1: fTaOs-1T& T: (A. 8.3.34)
Vrtti: @R [aosHTE @ @&
Eng. tr.. A visarjaniya is replaced with a s when a sound denoted by khaR

follows.

Siitra 2: &I: ZAT 4: (A. 8.4.40)
Vrtti: GHRAGIAN: ABRISTIT TN ABRAT & |
Eng. tr.: A replacement in §, and a sound denoted by cU as well, comes, respec-
tively, in place of a s, and a sound denoted by tU ‘a consonant of the t-series’,
when §, and a sound denoted by cU ‘a consonant of the c-series’, occur in close
proximity.
khaR=, %, 8,3 4, 9,3 % T 4, % 4
Examples:

1. pandavah + ca = pandavasca (BhG.1.1)

2. ubhayavibhrastah + chinnabhram =

ubhayavibhrastaschinnabhram (BhG.6.38)
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Example 1:
Rule 1: pandavah + ca = pandavas + ca

Rule 2: pandavas + ca = pandavasca (BhG.1.1)

In BhG there are more instances of first example and only one instance of the

second example. To summarize both combinations in [Table 7.14.

Input Output | Count

vah+ca | vasca 100
tah+chi | taschi | 1

Table 7.14: Satva and Scutva-sandhi

Jastva and Anunasika-sandhi
Siitra 1: @1 SIS (A. 8.2.39)
Vrtti: 98T STal SIS S |

Eng. tr.: A sound which is denoted by the abbreviatory term jhaL, and occurs

at the end of a pada, is replaced with a sound denoted by the abbreviatory term

jas.
Sitra 2: FASTAMIBSTATNED! T (A. 8.4.45)

Vrtti: TR: USRS TR SAIESR! a1 &I

Eng. tr.. A pada-final sound denoted by the abbreviatory symbol yaR is op-

tionally replaced with an anunasika ‘nasal’ when an anunasika follows in close

proximity.

Jhal =T, {93 LA LS E 6, 8,3, 4, 9

VN N N R N

jaS=9,49, 7,8, &
YaR=9,9,3{, ¢, 9, H, &

N L N

TLTHLLS TS

N R pY

LB LATH

Examples:
1. tat+na = tanna (BhG.13.12)
2. etat + me = etanme (BhG.6.39)

3. 1idrk + mama idrnmama (BhG.11.49)
Example 1:
Rule 1: tat+na = tad+na

Rule 2: tad+na = tanna (BhG.13.12)
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Example 3:
Rule 1: idrk + mama = idrg + mama

Rule 2: idrg + mama = idrimama (BhG.11.49)

To summarize the above three combinations in [Table 7.15

Input | Output | Count
t+n nn 17
t+m nm 15
k+m | nm 1

Table 7.15: Jastva and Anunasika-sandhi

Jastva and Scutva-sandhi

Siitra 1: 3@l LS (A. 8.2.39)

Vrtti: a1 Hell S ;|

Eng. tr.: A sound which is denoted by the abbreviatory term jhal, and occurs
at the end of a pada, is replaced with a sound denoted by the abbreviatory term
jas.

Siitra 2: &l: AT 4: (A. 8.4.40)

Vrtti: GBRAIAN: AHRIASTIT TN ABRAT & |

Eng. tr.: A replacement in §, and a sound denoted by cU as well, comes, respec-
tively, in place of a s, and a sound denoted by tU ‘a consonant of the t-series’,
when § and a sound denoted by cU ‘a consonant of the c-series’, occur in close
proximity.

jhal-F T LA TITETLILLTTT L LT ET

VYRR A U N

jaS=9,49, 7,8, &

Example:
Rule 1: syat+janardana = syad+janardana
Rule 2: syad+janardana = syajjanardana (BhG.1.36)

There are 19 such instances in BhG.

Jastva, Scutva, Cartva and Chatva-sandhi

Siitra 1: @1 SALAS (A. 8.2.39)

Vrtti: 9T Sall ST ;|

Eng. tr.: A sound which is denoted by the abbreviatory term jhaL, and occurs
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at the end of a pada, is replaced with a sound denoted by the abbreviatory term
jasS.

Siitra 2: &l: AT 4: (A. 8.4.40)

Vrtti: GbRAIA): AHRISTIT TN ABRAT & |

Eng. tr.: A replacement in §, and a sound denoted by cU as well, comes, respec-
tively, in place of a s, and a sound denoted by tU ‘a consonant of the t-series’,
when §, and a sound denoted by cU ‘a consonant of the c-series’, occur in close
proximity.

Siitra 3: @R T (A. 8.4.55)

Vrtti: @R R el o) T |

Eng. tr.: A sound denoted by the abbreviatory symbol jhaL is replaced with
a sound denoted by the abbreviatory symbol caR, also, when a sound denoted
by the abbreviatory symbol khaR follows and close proximity between sounds
finds its scope.

Siitra 4: g¥BISTE (A. 8.4.63)

Vrtti: T&TITq 319 R ¢ 81 a1 Waic |
Eng. tr.: A replacement in ch comes, optionally, in place of § which, in turn,
occurs after a sound denoted by jhaY, provided a sound denoted by aT (vowels
and y, v, r) follows, and close proximity between sounds finds its scope.

Jhal =g gL LN HEBEZLLTLB LA THT
jaS=3,9, 7,8,

khaR =8, %, 3,3 9,9, 5 4 % T L LA

CaR=7,%, Q% L AT T

jhaY =, 49T LTS S T, B,

N R YR AN

|3 e T P PG T P O |

N N

aT=9,%,3,% ¢, T, 3, T, 31, 3,9,Y

Example:

Rule 1: $asvat + $antim = $asvad + §antim

Rule 2: $asvad + $antim = $asvaj + $antim

Rule 3: $asvaj + $antim = $asvac + $antim

Rule 4: $asvac + $antim = $a$vacchantim (BhG.9.31)

There are 16 such instances in BhG.
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« Namudagama-sandhi

Stitra: SHI gEaIafd SHUL I (A. 8.3.32)
Vrtti: §ET IR A1 S T~ I I &I R 3= Hed SHsrm: &0

Eng. tr.: An augment denoted by namut, i.e., RUT, nUT and nUT, is, obligatorily,
introduced to a vowel denoted by aC when the same occurs after a pada which
ends in a sound denoted by naM used after a short vowel.

naM =g, o,

N

Examples:

1. kurvan + api kurvannapi (BhG.5.7)

2. pasyan + atmani pasyannatmani (BhG.6.20)

3. prahasan + iva prahasanniva (BhG.2.10)

4. vyufijan + evam yufnjannevam (BhG.6.15)

5. grhnan + unmisan grhnannunmisan (BhG.5.9)

To summarize the above five combinations in [Table 7.16

Input | Output | Count
n+a nna 7
n+a nna 4
n+i nni 2
n+e nne 2
n+u nnu 1

Table 7.16: Namudagama-sandhi

« Jastva, Scutva and Cartva-sandhi
Siitra 1: Sl SAMS (A. 8.2.39)
Vrtti: GeT= Sl ST S |
Eng. tr.: A sound which is denoted by the abbreviatory term jhalL, and occurs
at the end of a pada, is replaced with a sound denoted by the abbreviatory term
jas.
Siitra 2: Tl: AT 4: (A. 8.4.40)
Vrtti: GbRAIE): AHRIAGIT TN ABRAT & |
Eng. tr.: A replacement in §, and a sound denoted by cU as well, comes, respec-

tively, in place of a s, and a sound denoted by tU ‘a consonant of the t-series’,
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when §, and a sound denoted by cU ‘a consonant of the c-series’, occur in close

proximity.

Siitra 3: @R T (A. 8.4.55)

Vrtti: G TR Sl I o |

Eng. tr.. A sound denoted by the abbreviatory symbol jhaL is replaced with
a sound denoted by the abbreviatory symbol caR, also, when a sound denoted
by the abbreviatory symbol khaR follows and close proximity between sounds
finds its scope.

Jhal =g (LG L (LTS ZTHBE L LSBT AL LHE
jaS=4,9,7, 8,8

khaR=8,%,8,3, 9,7 5 % L L T

R=T, T, % L AT T

Example:

Rule 1: sarvabhrt + ca = sarvabhrd + ca

Rule 2: sarvabhrd + ca = sarvabhrj + ca

Rule 3: sarvabhrj + ca = sarvabhrcca (BhG.13.14)

There are 13 similar instances in BhG.

Scutva-sandhi

Suitra: Tl: AT 4: (A. 8.4.40)

Vrtti: GbRAIA): AHRISTIT TN ABRIT & |

Eng. tr.: A replacement in §, and a sound denoted by cU as well, comes, respec-
tively, in place of a s, and a sound denoted by tU ‘a consonant of the t-series’,
when §, and a sound denoted by cU ‘a consonant of the c-series’, occur in close

proximity.

Examples:

1. pasyan + §rnvan pasyansrnvan (BhG.5.8)
2. sprsan + jighran = sprsafjighran (BhG.5.8)

In BhG we have only three instances. To summarize the above two combinations

in [Table 7.17.
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Input | Output | Count

n+$r | Nsr 2

n+ji | fj 1

Table 7.17: Scutva-sandhi

« Parasavarna-sandhi
Satra: TIfel (A. 8.4.60)
Vrtti: TeTEd TlebR T REEUl: TTq| THREY TR TbR: |
Eng. tr.: A replacement, homogeneous with what follows (parasavarna), comes
in place of a consonant (stop and nasal) of the ¢-series when [ follows in close

proximity.

Examples:

1. $raddhavan + labhate sraddhavarhllabhate (STgTaieetsTd) (BhG.4.39)

imarhllokan (gHfeei®M) (BhG.18.17)
subharhllokan (gfeeiiea™) (BhG.18.71)

2. iman + lokan

3. $Subhan + lokan

There are three such instances in BhG.

« Jastva and Parasavarna-sandhi
Siitra 1: Sell SIS (A. 8.2.39)
Vrtti: U&= $iell S T |
Eng. tr.: Eng. tr.: A sound which is denoted by the abbreviatory term jhaL, and
occurs at the end of a pada, is replaced with a sound denoted by the abbreviatory
term jaS.
Satra 2: TIfe (A. 8.4.60)
Vrtti: TaET AHR T WRHGU]: | THRE AR ABR: |

Eng. tr.: A replacement, homogeneous with what follows (parasavarna), comes

in place of a consonant (stop and nasal) of the t-series when [ follows in close
proximity.
Jhal =, LG LA, LS K B8 S L LS GR LA LT T

jaS=9,49, 7,8, &
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Examples:

1. abrahmabhuvanat+lokah abrahmabhuvanallokah (BhG.8.16)

2. samantat+lokan = samantallokan (BhG.11.30)

3. sarvatahsrutimat+loke sarvatahs$rutimalloke (BhG.13.13)
Example 2:
Rule 1: samantat + lokan = samantad + lokan

Rule 2: samantad + lokan = samantallokan (BhG.11.30)

There are three such instances in BhG.

Jastva and Parvasavarna-sandhi

Stitra 1: STl SIS (A. 8.2.39)

Vrtti: a1 el S ;|

Eng. tr.: A sound which is denoted by the abbreviatory term jhaL, and occurs
at the end of a pada, is replaced with a sound denoted by the abbreviatory term
jas.

Siitra 2: ST EISATEH (A. 8.4.62)

Vrtti: 313 W &8 Yagduli a1 &

Eng. tr.: A replacement, homogeneous with what precedes, comes in place of
h, optionally, when h occurs after a sound denoted by the abbreviatory symbol
jhaY (non-nasal stops), and close proximity between sounds finds its scope.
L -F LT LKL TLITEBITILLSABLL LG
jaS=9,49, 7,8, &

jhaY =H 9,9 4 AL NS G E T I L LT AH T

N N

Examples:
1. dharmyat + hi = dharmyaddhi (BhG.2.31)
2. etat + hi = etaddhi (BhG.6.42)
Example 1:

Rule 1: dharmyat + hi = dharmyad + hi
Rule 2: dharmyad + hi = dharmyaddhi (BhG.2.31)

There are only two such instances in BhG.
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« Anusvara-sandhi

Siitra: HISTER: (A. 8.3.23)

Vrtti: A% Y& 3IER: &q &l |
Eng. tr.: A pada-final m, when occurring in close proximity with a following
consonant, is replaced with m (anusvara).

hal=7 33 A X AELIELLIELLLTEEEE ST LT
SLRLALYY T

N

Example:
mahatim + camim = mahatim camam (BhG.1.3)

There are approxiamtely 1166 instances in BhG.

« Anusvara and Parasavarna-sandhi
Siitra 1: HISTER: (A. 8.3.23)
Vrtti: A% Y& 3IEER: &1q &l |
Eng. tr.: A pada-final m, when occurring in close proximity with a following
consonant, is replaced with m (anusvara).
Satra 2: 91 9&H (A. 8.4.59)
Vrtti: TS &R IR UL WU a1 &I
Eng. tr.: A sound, homogeneous with what follows, optionally comes in place of
an anusvara, when the anusvara occurs at the end of a pada and a sound denoted
by yaY (semivowel, stop and nasal) follows.
RZA M U R O P P T O O M B O T O A ORI A S A TR A T B

VN YRR N UV N NN

CUNOE 2

LN

Example:
mahatim + camim = mahatim camim (BhG.1.3) or

mahatifi camtm (This option however is not found in BhG).

7.3 Visarga-sandhi

The combination of visarga as purva and either vowel or consonant as para is known

as ‘Visarga-sandhi’. Those visarga-sandhis which occur in BhG are shown in [Table 7.18
and [Table 7.19.
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Visarga-sandhi | Freq.
Visarga 494
Repha 206
Satva 131
Rutva 26
Sulopa 3

Table 7.18: Visarga-sandhi

Visarga-sandhi (Combo.) Freq.
Rutva, Utva and Guna 310
Rutva, Utva, Guna and Parvaripa | 147
Rutva, Yatva and Lopa 103
Rutva, Yatva and Lopa 75

Table 7.19: Visarga-sandhi (Combo.)

« Visarga-sandhi

1. Sitra: @ (A. 8.3.37)
Vrtti: B gl 9 W faasHIae wHard SgreRaen =R @ |
Eng. tr.: A replacement in <k and <p, respectively, and a visarjaniya as
well, optionally comes in place of a visarjaniya, when a consonant of k (kU)

and p (pU) group follows in close proximity of sounds.

Examples:

1. sacchabdas + partha = sacchabdah partha (BhG.17.26)

2. maitras + karunah = maitrah karunah (BhG.12.13)

There were no instances of the above sttra which is tagged as “<’, except
for the optional one where the visarga is retained in the BhG. There are in

total 217 instances, 141 instances of 9aif and 76 instances of &ddl.

2. Sitra: a1 AR (A. 8.3.36)
Vrtti: R R [GEsHII fodsHIT ga a1 @i
Eng. tr.: A visarjaniya is replaced, only optionally, with a visarjaniya,
when a sound denoted by the abbreviatory symbol saR follows in close
proximity of sounds.

SaR=9, Y, q
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Example:
sukhinas + syama = sukhinah syama (BhG.1.37)

There are 216 instances in BhG for this optional sttra.

. Siitra: Jadal: GalaIS®RTo9q™ &l (A. 6.1.132)
Vrtti: SBBRIANTTGY: G T dlY: &1 &fed 7  Toqq ™|

Eng. tr.: A nominal ending, namely sU, when used after etad and tad not
containing k and not being used as part of a negative compound (nan-
samasa), is deleted, provided a consonant (hali) follows and samhita finds
its scope.

hal =9, 9,3, @, 3, 7, T

N X

LTHLELSE ST

7R NN

_6:7 EE; @;7 EE; Q; 3\1 9{7
LR LAY

Examples:

1. sah+me = sa me (BhG.6.47)

2. sah+parah = saparah (BhG.8.22)

3. sah+yat = sayat (BhG.3.21)

4.  sah+sukhi = sa sukhi (BhG.5.23)

5. sah+tam = satam (BhG.8.10)

6. sah+vedavit = sa vedavit (BhG.15.2)

7. sah+ca = sa ca (BhG.6.30)

8.  sah+kalena = sa kalena (BhG.4.2)

9. sah+badhyate = sa badhyate (BhG.4.14)
10. sah+$abdah = sa $abdah (BhG.1.13)
11. sah+gunan = sa gunan (BhG.14.26)
12. sah+jivati = sajivati (BhG.3.16)

13. sah+niScayena = saniscayena (BhG.6.23)
14. sah+bhuyah = sa bhayah (BhG.13.23)
15. sah+hi = sa hi (BhG.7.18)

16. esah+rajogunasamudbhavah = esa rajoguna samudb-

havah (BhG.3.37)

To summarize the above 16 combinations in [Table 7.21l.
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Input Output | Count

sah + me | same

sah +pa | sapa

sah+ya |saya

sah +su | sasu

sah + ta sa ta

sah + ve | save

sah+ca |saca
sah+ka |saka
sah + ba | saba

sah +$a | sasa

sah + gu | sagu

sah + ji sa j1

sah + ni sa ni
sah + bha | sa bha
sah + hi sa hi

esah +ra | esara

== = I NN N W W W k||| D[] ©O

Table 7.21: Visarga-sandhi

« Rutva, Utva and Guna-sandhi
Siitra 1: GESHI &: (A. 8.2.66)
Vrtti: TeT=0ed T oy IEH T % T
Eng. tr.:. The final s of a pada, which ends in s, and also the final s of sajus
‘companion, together with’, is replaced with rU.
Siitra 2: B2 9 (A. 6.1.114)
Vrtti: Adgd: TR A: 3: ST 8|
Eng. tr.: A rU which occurs after a is replaced with u, when a sound denoted
by the abbreviatory term haS$ follows and samhita finds its scope.
Stitra 3: 31T 7UT: (A. 6.1.87)
Vrtti: @GR TR JaURARS! oML Wciedam|
Eng. tr.: A single replacement in guna comes in place of both, a vowel (aC)
which follows a and the a which precedes that vowel, in samhita.
haS=FHFENAHLLTELALTTLSTELLLT

LSRN

aC=31,%, 3, %, T, 31, §, aff
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Examples:

v » =

11.
12.
13.

Example 10:

lokah+mam
tatah+yati
yah+na
yah+vetti
vasah+bhavati
uktah+dehe
sreyah+hi
itarah+janah
yah+buddheh
nah+gariyah
kalah+dhata
ahah+rajah
lokah+lokat

loko mam (BhG.7.25)
tato yati (BhG.6.45)

yo na (BhG.5.3)

yo vetti (BhG.13.1)
vaso bhavati (BhG.1.44)
ukto dehe(BhG.13.22)
sreyo hi (BhG.12.12)
itaro janah (BhG.3.21)
yo buddheh (BhG.3.42)
no gariyah (BhG.2.6)
kalo dhata (BhG.10.33)
aho rajah (BhG.17.1)
loko lokat (BhG.12.15)

Rule 1: nas+gariyah = naru+gariyah

Rule 2: naru+gariyah = nau+gariyah

Rule 3: nau+gariyah = no gariyah (BhG.2.6)

To summarize the above 13 combinations in [Table 7.23.

Input Output | Count
kah+ma | koma | 63
tah+ya |toya 45
yah+na | yona | 43
yah+ve | yove 33
vah+bha | vo bha | 27
tah+de to de 22
yah+hi | yo hi 18
rah+ja ro ja 17
yah+bu | yo bu 14
nah+ga | no ga 9
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Input Output | Count
lah+dha | lodha |7

hah+ra | hora 6
kah+lo | kolo 6

Table 7.23: Rutva, Utva and Guna-sandhi

+ Repha-sandhi
Siitra: GISNl & (A. 8.2.66)

Vrtti: Ya& 9 99y AeaS I & W0

Eng. tr.: The final s of a pada, which ends in s, and also the final s of sajus

‘companion, together with’, is replaced with rU.

Examples:

1.  ubhayoh+api ubhayorapi (BhG.1.26)

2. kaih+maya kairmaya (BhG.1.22)

3. ahah+yat = aharyad (BhG.8.17)

4.  $rih+vak = $rirvak (BhG.10.34)

5.  taih+jitah = tairjitah (BhG.5.19)

6. adih+na = adirna (BhG.15.3)

7.  yajuh+eva = yajureva (BhG.9.17)

8. munih+ucyate = munirucyate (BhG.2.56)
9. utsideyuh+ime = utsideyurime (BhG.3.24)
10. bandhuh+atma = bandhuratma (BhG.6.5)

11. glanih+bhavati = glanirbhavati (BhG.4.7)

12. vayuh+gandhan

vayurgandhan (BhG.15.8)

13. munih+brahma

munirbrahma (BhG.5.6)
14. Sucih+daksah

Sucirdaksah (BhG.12.16)

15. smrtih+labdha = smrtirlabdha (BhG.18.73)
16. adih+hi = adirhi (BhG.10.2)
17. bhatih+dhruva = bhatirdhruva (BhG.18.78)
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To summarize the above 17 combinations in [Table 7.25.

Input Output | Count

yoh+a yora 37

kaih+ma | kairma | 22

hah+ya | harya | 19

srih+va | $rirva | 18

taih+ji tairji 13

dih+na dirna 13

juh+e jure 12

nih+u niru 11

yuh+i yuri 10
dhuh+a | dhura |9
nih+bha | nirbha | 9

yuh+ga | yurga |8

nih+bra | nirbra | 7

cih+da cirda 5

tih+la tirla 5
dih+hi |dirhi |5
tih+dhru | tirdhru | 3

Table 7.25: Repha-sandhi

+ Rutva, Utva, Guna and Purvariaipa-sandhi
Siitra 1: GESI &: (A. 8.2.66)
Vrtti: TETTe] T ol e 9 & T
Eng. tr.: The final s of a pada, which ends in s, and also the final s of sajus
‘companion, together with’, is replaced with rU.
Siitra 2: 37l IRIATETd (A. 6.1.113)
Vrtti: 3dlgd: W A: 3: W AT 3Afd|
Eng. tr.: An uT comes in place of a rU (roh which occurs after a non-pluta vowel,
provided a non-pluta vowel follows and samhita finds its scope.

Stitra 3: 311 7UT: (A. 6.1.87)
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Vrtti: @GR TR JaURAR! NG Rciedam|

Eng. tr.: A single replacement in guna comes in place of both, a vowel (aC)
which follows a and the a which precedes that vowel, in samhita.

Siitra 4: Y& Uarraid (A. 6.1.109)

Vrtti: TaraeIsid W qaeureasr: |

Eng. tr.: A single replacement similar to the preceding comes in place of both,
a vowel denoted by eN and the aT which follows eN, when samhita finds its
scope.

aC=3,%3,% ¢, T, 30, T, aft

eN =T, 30l

aT=3,3%,3, % G a0, 9, 30,8 %, 9, Y

Example:

ghnatah + api = ghnato’pi (BhG.1.35)
Rule 1: ghnatas + api = ghnataru + api
Rule 2: ghnataru + api = ghnatau + api
Rule 3: ghnatau + api = ghnato api

Rule 4: ghnato api = ghnato’pi (BhG.1.35)

There are 147 similar instances in BhG.

Satva-sandhi

Siitra: f[agsT& 4: (A. 8.3.34)

Vrtti: @R oI @ @I1q|

Eng. tr.. A visarjaniya is replaced with a s when a sound denoted by khaR
follows.

KhaR=%, %, 8,3 4,75 B L L T q

SSAEEN N X

Example:
putrah + tatha = putrastatha (BhG.1.34)

There are 131 instances in BhG.

Rutva, Yatva and Lopa-sandhi

Siitra 1: GESI &: (A. 8.2.66)
Vrtti: GaT & 9y AedH& d 3 H1q|
Eng. tr.: The final s of a pada, which ends in s, and also the final s of sajus
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‘companion, together with’, is replaced with rU.

Stitra 2: MYFTISTEN STqaT AT (A. 8.3.17)

Vrtti: Jacddhed TG W& W

Eng. tr.: The r of rU which occurs after bho, bhago, agho and a is replaced with
y when a sound denoted by aS follows, and the context is that of close proximity

between sounds.

Siitra 3: gfcl TAWH (A. 8.3.22)

Vrtti: STSTEISId A edRU JhRS di: WTgiel JauT Ja-|

Eng. tr.: A deletion by LOPA comes, in the opinion of all scholars, in place of a
pada-final y which occurs after bho, bhago, agho and a, provided a sound denoted
by haL follows; and the context is that of close proximity between sounds.

a$=3,%3,% QML MEL LA LA S LT L LS LT

N N N N N

RISRCHECY

N N\ N\

hal =9, 9,

N YN

SLRLALYLYEE

N

Examples:

1.  kamah+yam

2. nayakah+mama

3. arhah+vayam

4.  sattvikah+bhavah
5. devah+dasyante
6. dehah+nityasya
7. manasah+jatah

8. divyah+hi

9. gunah+gunesu
10. bhavah+rajasah
11. vitatah+brahmanah

12. kamakamah+labhante

FL 3‘;7 -q;; _ST; UL :L Q;v Q-L Qv gr qv GL a;r T[v _6:7 6\7 @-v t\Bv Qv 6\7 qv a;:

N N

kama yam (BhG.2.70)
nayaka mama (BhG.1.7)
arha vayam (BhG.1.37)
sattvika bhavah (BhG.7.12)
deva dasyante (BhG.3.12)
deha nityasya (BhG.2.18)
manasa jatah (BhG.10.6)
divya hi (BhG.10.16)

guna gunesu (BhG.3.28)
bhava rajasah (BhG.7.12)
vitata brahmanah (BhG.4.32)
kamakama labhante (BhG.9.21)
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Example 9:
Rule 1: gunas + gunesu = gunaru + gunesu
Rule 2: gunaru + gunesu = gunay + gunesu

Rule 3: gunay + gunesu = guna gunesu (BhG.3.28)

To summarize the above 12 combinations in [Table 7.27.

Input Output | Count
mah+ya | maya | 17
kah+ma | kama | 16
hah+va | hava 15
kah+bha | ka bha | 13
vah+da | vada 12
hah+ni | hani 7
sah+ja sa ja 6
vyah+hi | vyahi | 6
nah+gu | nagu 4
vah+ra |vara 4
tah+bra | tabra | 2
mah+la | mala 1

Table 7.27: Rutva, Yatva and Lopa-sandhi

 Rutva, Yatva and Lopa-sandhi
Siitra 1: TGOS &: (A. 8.2.66)
Vrtti: U9 9% O9Y €5 9 & T
Eng. tr.: The final s of a pada, which ends in s, and also the final s of sajus ‘com-

panion, together with’, is replaced with rU.

Stitra 2: SYATISTEN 3T A1 (A. 8.3.17)

Vrtti: Jdcdeh e AATGLT: VG W

Eng. tr.: The r of rU which occurs after bho, bhago, agho and a is replaced with
y when a sound denoted by aS follows, and the context is that of close proximity

between sounds.
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Siitra 3: @IU: ATHeI (A. 8.3.19)

Vrtti: 3oiqdal: qaradkieadt: a1 did: 319 W)

Eng. tr.. A pada-final v or y which occurs after a or a is, in the opinion of
Sakalya, replaced with LOPA when a sound denoted by aS follows and the con-
text is that of close proximity between sounds.

aS=3,5 3K MLMELILIAALTLLHLLE LT,

3V

RIERCTCY

N N\ N

Examples:

1. sah+eva = saeva (BhG.4.3)

2. yogah+ucyate yoga ucyate (BhG.2.48)

3. aksarah-+iti = aksara iti (BhG.8.21)
4. yuktah+asita = vyukta asita (BhG.2.61)
5. devah+api = deva api (BhG.11.52)

6. avyayah+i$varah avyaya 1$varah (BhG.15.17)

7. atah+ardhvam ata irdhvam (BhG.12.8)

onkara rk (BhG.9.17)

8. onkarah+rk

Example 5:
Rule 1: devas + api = devaru + api
Rule 2: devaru + api = devay + api

Rule 3: devay + api = deva api (BhG.11.52)

To summarize the above eight combinations in [[able 7.28.

Input | Output | Count

ah+e | ae 30
ah+u | au 16
ah+i | ai 13
ah+a | aa 10
ah+a | vaa 3
ah+1 | al 1
ah+d | au 1
ah+r |ar 1

Table 7.28: Rutva, Yatva and Lopa-sandhi
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« Rutva-sandhi

Siitra 1: TYBAYLT (A. 8.3.7)

Vrtti: 3R Bid THRE e & &M

Eng. tr.: A pada-final n, except for n of prasan ‘extreme tranquility’, is replaced
with rU when a sound denoted by the abbreviatory term chaV, followed by
another denoted by aM, follows, and the context is close proximity between

sounds.

Siitra 2: SFATHRIA WISTER: (A. 8.3.4)
Vrtti: 31 fogr : YIS TERETH: &0

Eng. tr.: An anusvara comes after that which is other than an anunasika, and

which occurs before rU, provided close proximity between sounds finds its scope.

Satra 3: ERAGHAGTSHT: (A. 8.3.15)
Vrtti: @R E9H 9 92 3G [GEeiH1g: W |

Eng. tr.: A replacement in visarjaniya (h) comes in place of the final sound

segment of a pada which ends in r, provided a sound denoted by khaR, or ter-
mination (of speech; avasana), itself, follows and the context is that of close

proximity between sounds.

Siitra 4: foASHITE G: (A. 8.3.34)

Vrtti: @R fogsHIae @ @)

Eng. tr.: A visarjaniya is replaced with a s when a sound denoted by khaR fol-
lows.

Satra 5: &iI: g7 4: (A. 8.4.40)

Vrtti: GHRAGIAN: ABRASTGT AT ABRAAT & |

Eng. tr.: Eng. tr.: A replacement in §, and a sound denoted by cU as well, comes,
respectively, in place of a s, and a sound denoted by tU ‘a consonant of the ¢-
series’, when § and a sound denoted by cU ‘a consonant of the c-series’, occur
in close proximity.

chaV =8, 4, 9, T, q

khaR=-2,%, 9,3 4,430, % %, 4, % q
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Examples:

1. gunan + ca = gunamsca (BhG.13.19)
2. sakhin + tatha = sakhimstatha (BhG.1.26)

Example 1:

Rule 1: gunan + ca = gunaru + ca
Rule 2: gunaru + ca = gunamru + ca
Rule 3: gunamru + ca = gunamh + ca
Rule 4: gunamh + ca = gunams + ca

Rule 5: gunams + ca = gunamsca (BhG.13.19)

For example 2, the last rule (satra 8.4.40) do not apply. To summarize both com-

binations in [Table 7.29.

Input | Output | Count

n+t mst 15

n+c msc 11

Table 7.29: Rutva-sandhi

+ Sulopa-sandhi

Sittra: ST @Y IATEYRUTH (A. 6.1.134)

Vriti: T SATH Giclio: W& e ot dedd 93|

Eng. tr.: The sU of sah is deleted when a vowel (aci) follows, provided this
deletion facilitates completion of the quarter of a verse (padapiurnam).

aC=31,% 3, % d, T, 3, §, 3ft

Examples:

1. priyayah + arhasi = priyayarhasi (BhG.11.44)

2. sakyah + aham $akya aham (BhG.11.48, 54)

There are only three instances in BhG.

7.4 Summary

In this chapter we have discussed the types and sub-types of sandhi. We noticed that
out of around hundred sttras that deal with sandhi in the Astadhyayi, the knowl-

edge of around thirty satras is sufficient to understand all instances of external sandhi
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i.e. sandhi between the padas. Further, we also notice that only some of them are
found to be used frequently and majority of them have occurred very rarely. Thus this
study has helped us to identify the frequently used sandhi rules. Highest instances
are found in Visarga sandhi with sub-types Visarga, Repha, Satva, Rutva and combina-
tion of sub-types Rutva, Utva and Guna; Rutva, Utva, Guna and Purvarupa and Rutva,
Yatva and Lopa. 1t is followed by Hal sandhi with sub-types Anusvara, Jastva and Na-
mut agama and combination of sub-types Jastva and Cartva; Satva and Scutva; Jastva
and Anunasika; Jastva and Scutva; Jastva, Scutva, Cartva and Chatva and Jastva, Scutva
and Cartva. Lastly high instances are found in Ac sandhi with sub-types Savarna, Yan,
Vrddhi, Guna, Purvaripa. In the next chapter we will discuss the compound anay-

sis giving the syntactic as well as semantic classification alongwith the statistics and

example from BhG.
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CHAPTER 8

COMPOUND ANALYSIS

Padas which are syntactically as well as semantically linked through grammatical pro-
cess are known as ‘Samasa’d In this chapter we will discuss the compound analysis
starting with the statistical analysis followed by syntactic and semantic classification
and conclude with our observations. In BhG, around 17% of the words are compounds.
Thus one in every six words is a compound word. Each verse has approxiamtely six
to seven words in it. Thus every verse has at least one compound in it. In order to

understand any verse, therefore, good knowledge of compounds is necessary.

8.1 Statistical Analysis

The compatibility (samarthya) of the integrated two or more than two constituents to
give a single integrated (ekarthibhava) and distinct meaning is known as ‘Samasa’?
The component parts hold as members of a sentence, certain relations among them-
selves, or conjointly with some other word in the same sentence. Hence the com-
pound word ‘rajapurusah’ when split in two components rajiiah and purusah conveys

the relation of a master and his servant while in the latter case as seen in sentence

1 samarthah padavidhih — A. 2.1.1
2 ekarthibhavapannapadasamudayavi$esatvam samasatvam — Bhiisanasara 28
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‘pitambaram harim pujaya’, the compound word pitambara is related to hari express-

ing qualifier-qualified relationship. Kumar et al. (2010) has listed the following features

of a compound:

1

2.

. It is a single word (ekapadam).

It has a single case suffix (ekavibhaktikam) with an exception of (aluk) com-
pounds such as (yudhistirah), where there is no deletion of case suffix of the
first component.

. It has a single accent (ekasvarah).

The order of components in a compound is fixed.

. No words can be inserted in between the compounds.

. The compound formation is binary with an exception of dvandva and bahupada
bahuvrihi.

Sandhi is a must in a compound formation.

. Constituents of a compound may require special gender or number different

from their default gender and number. e.g. panipadam, pacikabharyah etc.

We repeat below the steps we followed for analysing a compound in BhG:

Split the compound in smaller components.

+ Show the constituent components and constituent compounds explicitly.

« Recognize the type of each constituting compound and the overall compound.

Provide the vigraha vakya (paraphrase) of the compound.

Accordingly tag the compound with the help of Paninian sutras.

In the next section we discuss the syntactic classification based on various patterns

formed by grouping components ranging from two to seven. Each pattern is explained

with the help of an example from BhG.

8.2

Syntactic Classification

The compound formation is binary which is grouped as <a-b> but there may be more

than two components in a word and the grouping of these constituents may increase

with multiple possibilities. However, only one possibility could be considered correct
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in a given context. Thus there are two possible ways of grouping three components

‘a-b-¢’ viz.

<a-<b-c>> or <<a-b>-c> where again context plays a role in determining the correct

parse.

Gupta (2010) showed five possible ways of grouping four components ‘a-b-c-d’ viz.

First possible way to be grouped Second possible way to be grouped
<<<a-h>-c>-d> g& <<a-<b->>-d>
Third possible way to be grouped Fourth possible way to be grouped

<<a-h>-<c-0>> & <a-<<b-c>-0>>

Fifth possible way to be grouped
<a-<b-<c-d>>>
Figure 8.1: Possible Parses

In BhG we found compounds with as many as seven components. The statistics of

different components in a word and their instances is given in [Table 8.1.

Components | Count
7 4
6 2
5 7
4 72
3 239
2 1190
Total 1514

Table 8.1: Component Statistics
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« There are three parsed patterns in compounds with seven components viz.

1. <<<a-b-c-d-e>-f>-g>
e.g. janma-mrtyu-jara-vyadhi-duhkha-dosa-anudarsanam (BhG. 13.8) is
parsed as
<<<janma-mrtyu-jara-vyadhi-duhkha>Di-dosa>T7-
anudarSanam>T6

(Gloss: << <birth-death-oldage-disease-distress>Di-fault>T7-observance>T6)

2. <<a-b-c-d-e-f>-g>
e.g. ayuh-sattva-bala-arogya-sukha-priti-vivardhanah (BhG. 17.8) is parsed
as
<<ayuh-sattva-bala-arogya-sukha-priti>Di-
vivardhanah>T6
(Gloss: <<life-intelligence-strength-health-happiness-satisfaction>

Di-increase>T6)

3. <a-b-c-d-e-f-g>
e.g. suhrt-mitra-ari-udasina-madhyastha-dvesya-bandhusu (BhG. 6.9) is
parsed as
<suhrt-mitra-ari-udasina-madhyastha-dvesya-
bandhusu>Di
(Gloss: <among_well_wisher-friend-enemy-one_who_is_neutral- mediator-

one_who_is_envious-relatives>Di)

Only one instance each of first two patterns and two instances of third pattern

were found in BhG.

« With compounds having six components similarly two parsed patterns were

found each having only instance viz.

1. <<a-b>-<c-d-e-f>>
e.g. an-eka-bahu-udara-vaktra-netram (BhG. 11.16) is parsed as
<<an-eka>Tn-<bahu-udara-vaktra-netram>Ds>Bs7

(Gloss: << infinite>Tn-<arm-belly-face-eye>Ds>Bs7)

168



2. <<a-<b-c>-d-e>-f>

e.g. deva-dvi-ja-guru-prajiia-pajanam (BhG. 17.14) is parsed as
<<deva-<dvi-ja>U-guru-prajfia>Di-plijanam>T6

(Gloss: << god-<brahmana>U-perceptor-wise_person>Di-worship>T6)

« In case of compounds with five components, we found five parsed patterns viz.

1.

<<<a-b>-<c-d>>-e>

e.g. sarva-bhuta-atma-bhuta-atma (BhG. 5.7) is parsed as
<< <sarva-bhuta>Kl-<atma-bhiita>K6>T6-atma>Bs6
(Gloss: << <all-beings>K1-self-being>K6>T6-self>Bs6)

Two instances were found in BhG.

<<<a-<b-c>>-d>-e>

e.g. sat-a-sat-yoni-janmasu (BhG. 13.21) is parsed as
<<<sat-<a-sat>Tn>Di-yoni>T6-janmasu>T7
(Gloss: << < good-<evil>Tn>Di-species>T6-in_life>T7)

Only one instance was found in BhG.

<<a-b-c-d>-e>

e.g. gandharva-yaksa-asura-siddha-sanghah (BhG. 11.22) is parsed as
<<gandharva-yaksa-asura-siddha>Di-sanghah>T6

(Gloss: << gandharva-yaksa-asura-siddha>Di-assemblies>T6)

Only one instance was found in BhG.

<a-<<b-c>-<d-e>>>

e.g. sa-adhi-bhata-adhi-daivam (BhG. 7.30) is parsed as
<sa-<<adhi-bhiita>Al-<adhi-daivam>A1>Di>BvS
(Gloss: <with-<<master_of_material-manifestation>A1-
<master_of celestials>A1>Di>BvS)

Two instances were found in BhG.

<a-<b-c>-d-e>
e.g. divya-an-eka-udyata-ayudham (BhG. 11.10) is parsed as

<divya-<<an-eka>Tn-<udyata-ayudham>K1>K1>Bs7
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(Gloss: <divine-<<many>Tn-<uplifted-weapons>K1>K1>Bs7)

Only one instance was found in BhG.

There are two instances in the first and fourth pattern while other patterns have

only one instance in BhG.

Those compounds having four components, we have given the possible five

parsed patterns in [Figure 8.1. In [Table 8.2, we give the number of instances

for each pattern found in BhG.

P.No. Pattern Freq.
First <<<a-b>-c>-d> 23
Second | <<a-<b-¢>>-d> 10
Third | <<a-b>-<c-d>> 10
Fifth <a-<b-<c-d>>> 3
Fourth | <a-<<b-c>-d>> 2

Table 8.2: Compounds with 4 constituents

Example of each pattern is as follows—

First <<<a-b>-c>-d>
e.g. asru-purna-akula-iksanam (BhG. 2.1) is parsed as
<<<aSru-purna>T3-akula>Di-Iksanam>Bs6

(Gloss: << <tears-filled>T3-sad>Di-eyes>Bs6)

Second <<a-<b-c¢>>-d>
e.g. ahankara-vi-madha-atma (BhG. 3.27) is parsed as
<<ahankara-<vi-mudha>Tp>T3-atma>Bs6

(Gloss: <<egoistic_mind-<filled_with_ignorance>Tp>T3-soul>Bs6)

Third <<a-b>-<c-d>>
e.g. su-krta-dus-krte (BhG. 2.50) is parsed as
<<su-krta>K1-<dus-krte>K1>Di

(Gloss: << good_action>K1-<evil_action>K1>Di)

Fifth <a-<b-<c-d>>>

e.g. sa-cara-a-caram (BhG. 11.7) is parsed as
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<sa-<cara-<a-caram>Tn>Di>BvS

(Gloss: <consisting_of-<living-<non-living>Tn>Di>BvS)

Fourth <a-<<b-c>-d>>
e.g. yata-citta-indriya-kriyah (BhG. 6.12) is parsed as
<yata-<<citta-indriya>Di-kriyah>T6>Bs3

(Gloss: <control-< < mind-senses>Di-actions>T6>Bs3)

Additionally, there are three more patterns found in BhG viz.

1. <<a-b-c>-d>

e.g. caila-ajina-kusa-uttaram (BhG. 6.11) is parsed as
<<caila-ajina-kusa>Di-uttaram>Bs7

(Gloss: <<soft_cloth-deerskin-kusa_grass>Di-spread thereon>Bs?7)
2. <a-<b-c-d>>

e.g. tulya-ninda-atma-samstutih (BhG. 14.24) is parsed as
<tulya-<ninda-atma-samstutih>Ds>Bs6

(Gloss: <equal-<blame-self-praise>Ds>Bs6)

3. <a-b-c-d>

e.g. vihara-$ayya-asana-bhojanesu (BhG. 11.42) is parsed as
<vihara-8ayya-asana-bhojanesu>Ds

(Gloss: <playing-sleeping-sitting-eating>Ds)

There are 11 instances each for the first two patterns and 2 instances for the third

pattern in BhG.

As discussed before, there are three parsed patterns in compounds with three

components viz.

1. <<a-b>-c>
e.g. abhyasa-yoga-yuktena (BhG. 8.8) is parsed as
<<abhyasa-yoga>K6-yuktena>T3
(Gloss: << form_of practice-of yoga>K6-engaged>T3)

There are 169 instances found in BhG.

2. <a-<b-c¢>>

e.g. a-karma-krt (BhG. 3.5) is parsed as
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<a-<karma-krt>U>Tn
(Gloss: <without-<action-performance>U>Tn)

There are 64 instances found in BhG.

3. <a-b-c>
e.g. kaya-sirah-grivam (BhG. 6.13) is parsed as
<kaya-8irah-grivam>Ds
(Gloss: <body-head-neck>Ds)

There are 6 instances found in BhG.

The statistics of those compounds having only two components is given in [Ta]

ble 8.3,

Compounds | Count
Tatpurusa 759
Bahuvrihi 390
Dvandva 27
Avyayibhava 14
Total 1190

Table 8.3: Two Component Statistics

It is noted that maximum instances are of Tatpurusa followed by Bahuvrihi while
Dvandva and Avyayibhava compounds are minimum. In the next section we discuss

the semantic classification of compounds.

8.3 Semantic Classification

Compound is semantically classified in four typesf viz.,

1. Avyayibhava

2. Tatpurusa
This type is further classified in ‘Karmadharaya’ which is further sub-classified
in ‘Dvigu’.

3. Bahuvrihi

3 cakarabahulo dvandvah sa casau karmadharayal|

yasya yesam bahuvrihih Sesastatpurusah smrtah||— samasacakram 4
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4. Dvandva

It is further classified in ‘Ttaretarayoga’ and ‘Samahara’.

Based on the above types and sub-types, a hierarchical tagset of 55 tags has been de-
signed to tag the Sanskrit compounds following the guidelines of SHMT Consortium
The sub-types are classified according to Sanskrit grammar and conventional usage.
We have taken into account only those tags pertaining to BhG and discuss them in the

next section.

8.4 Relevant Paninian Grammar Rules

We present below the above-mentioned types and sub-types of compounds beginning
with the most frequent compound i.e. Tatpurusa followed by Bahuvrihi, Dvandva and
Avyayibhava. Each compound type and its sub-type is explained further by providing

the brief features, their relevant Paninian sutras and an example from BhG.

8.4.1 Tatpurusa

Where the meaning of the final member is predominant is termed Tatpurusa. Paninian
sutras governing this compound type are A. 2.1.22 — 2.2.22. Some features of this

compound are as follows:

+ Generally the first member determines the sense of the other and is subordinate

to it.

« The gender and number of the compound is in accordance with that of the final

memberJ

« Tatpurusa compound is classified in seven major sub-categories namely Tatpu-
rusa, Karmadharaya, Nan-Pradi-Ku-Gati-Tatpurusa, Dvigu, Upapada-Tatpurusa,

Mayuravyamsakadi-Tatpurus and Bahupada-Tatpurusa.

There are in total 973 instances in BhG. summarises the Tatpurusa statistics.

* https://sanskrit.uohyd.ac.in/scl/Corpus/TaggingGuidelines/
5 paravallingam dvandvatatpurusayoh — A. 2.4.26
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Figure 8.2: Tatpurusa Compound

Maximum instances of Sasthi-Tatpurusa followed by Nan-Tatpurusa and Upapada-
Tatpurusa are found. We discuss below each of the above compound sub-types starting

with the most frequent.

1. Tatpurusa
It is also known as Vyadhikarana-Tatpurusa in the sense different objects are re-
ferred by different vibhaktis. There are seven sub-varieties of this sub-category
based on the vibhakti of the initial member namely Prathama-Tatpurusa, Dvitiya-
Tatpurusa, Trtiya-Tatpurusa, Caturthi-Tatpurusa, Paficami-Tatpurusa, Sasthi-Tat-

purusa and Saptami-Tatpurusa of which in BhG six sub-varieties were found.

+ Sasthi-Tatpurusah
Where the initial member is in sixth case-suffix is known as Sasthi-Tatpurusah.
It is governed by Paninian sutras A. 2.2.8 — 2.2.10 and is given the tag ‘T6’.
e.g. Abhikramanasah = abhikramasya nasah (BhG. 2.40)

There are 343 instances in BhG.

« Trtiya-Tatpurusah
Where the initial member is in third case-suffix is known as Trtiya-Tatpurusah.

It is governed by Paninian sutras A. 2.1.30 — 2.1.35 and is given the tag “T3’.
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e.g. Atmatrptah = atmana trptah (BhG. 3.17)

There are 89 instances in BhG.

« Saptami-Tatpurusah
Where the initial member is in seventh case-suffix is known as Saptami-
Tatpurusah. It is governed by Paninian sutras A. 2.1.40 — 2.1.48 and is
given the tag “T7’.
e.g. Yuddhavisaradah = yuddhe visaradah (BhG. 1.9)

There are 71 instances in BhG.

« Dvitiya-Tatpurusah
Where the initial member is in second case-suffix is known as Dvitiya-
Tatpurusah. It is governed by Paninian sutras A. 2.1.24, 28, 29 and is given
the tag ‘T2’.
e.g. Priyacikirsavah = priyam cikirsavah (BhG. 1.23)

There are 14 instances in BhG.

« Caturthi-Tatpurusah
Where the initial member is in fourth case-suffix is known as Caturthi-
Tatpurusah. It is governed by Paninian sutra A. 2.1.36 and is given the tag
T4
e.g. Yajharthat = yajfiaya idam yajiiartham tasmat (BhG. 3.9)

There are 13 instances in BhG.

« Paficami-Tatpurusah
Where the initial member is in fifth case-suffix is known as Paricami-Tatpurusah.
It is governed by Paninian sutras A. 2.1.37 — 2.1.39 and is given the tag ‘T5".
e.g. Yogabhrastah = yogat bhrastah (BhG. 6.41)

There are 13 instances in BhG.
2. Naii-Pradi-Tatpurusa

Naii Where the particle ‘na’ denoting the sense of negation is prefixed to a word
is called Narfi-Tatpurusa. It is governed by Paninian sutra A. 2.2.6 and is

given the tag “Tn’.
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e.g. Adhruvam = na dhruvam (BhG. 17.18)

There are 280 instances in BhG.

Pradi Where the prepositions including indeclinables are prefixed to a word is
called Pradi-Tatpurusa. 1t is governed by Paninian sutra A. 2.2.18 and is
given the tag “Tp’.

e.g. Vijianam = viSistam jiianam (BhG. 18.42)

There are 21 instances in BhG.
There are no instances of Ku-Tatpurusa and Gati-Tatpurusa in BhG.

. Upapada-Tatpurusa

Where the initial member contains an upapada and the final member contains a
verbal derivative word (krt) is called Upapada-Tatpurusa. The whole compound
is either an adjective or an adverb. It is governed by Paninian sutras A. 2.2.19,
3.1.92. There are five sub-types namely Dvitiyopapada-Tatpurusa, Trtiyopapada-
Tatpurusa, Caturthyopapada-Tatpurusa, Paficamyopapada-Tatpurusa and Sapta-
myopapada-Tatpurusa. All these are marked by a common tag ‘U’. Five types of
Upapada-Tatpurusa are found in BhG namely,

« Dvitiyopapada-Tatpurusa
e.g. Vedavit = vedan vetti iti (BhG. 15.1)

There are 77 instances in BhG.

« Saptamyopapada-Tatpurusa
e.g. Yogasthah = yoge tisthati iti (BhG. 2.48)

There are 26 instances in BhG.

« Paficamyopapada-Tatpurusa
e.g. Prakrtijan = prakrteh jayate iti prakrtijah tan prakrtijan (BhG. 13.21)

There are 13 instances in BhG.

« Avyayopapada-Tatpurusa
e.g. Ajhah = na janati iti (BhG. 4.40)

There are eight instances in BhG.
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« Trtiyopapada-Tatpurusa
e.g. Karmaja = karmana jayate iti (BhG. 4.12)

There are three instances in BhG.

These compounds are summarized through [Table 8.4.

Upapada-Tatpurusa | Freq.
Dvitlyopapada 77
Saptamyopapada 26
Paficamyopapada 13
Avyayopapada 8
Trtiyopapada

Table 8.4: Upapada-Tatpurusa Compound

4. Karmadharaya

It is also known as Samanadhikarana-Tatpurusa. The components of this com-
pound sub-type could be a noun or an adjective qualifying the member. It fol-
lows the gender of qualified member. This category is further semantically sub-
divided into eight namely Visesana-purvapada-Karmadharaya, Visesana-uttara-
pada-Karmadharaya, Visesana-ubhayapada-Karmadharaya, Upamana-purva-

pada-Karmadharaya, Upamana-uttarapada-Karmadharaya, Avadharana-purva-
pada-Karmadharaya, Sambhavana-purvapada-Karmadharaya and Madhyama-
padalopi-Karmadharaya. We found six sub-divisions in BhG having in total 207

instances which is summarized in Figure 8.3.

Maximum instances of Visesana-purvapada-Karmadharaya followed by Avadharana-
purvapada-Karmadharaya are found while Madhyamapadalopi-Karmadharaya,
Sambhavana-purvapada-Karmadharaya, Visesana-ubhayapada-Karmadharaya,
Upamana-uttarapada-Karmadharaya and Upamana-purvapada-Karmadharaya are

minimum. Each of these compounds are discussed below.

« Visesana-purvapada-Karmadharayah
Where the qualifier is the initial member and the qualificand is the second
member is termed as Visesana-purvapada-Karmadharayah. 1t is governed

by Paninian sutra A. 2.1.57 and is given the tag ‘K1".
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Figure 8.3: Karmadharaya Compound

e.g. Chinnaabhram = chinnam tat abhram ca (BhG. 6.38)

There are 142 instances in BhG.

Avadharana-purvapada-Karmadharayah

Where both the members having relation of upamana and upameya are
identified as a metaphor is termed Avadharana-purvapada-Karmadharayah.
It is governed by Paninian sutra A. 2.1.57 and is given the tag ‘K6’.

e.g. Abhyasayogena = abhyasah eva yogah (BhG. 12.9)

There are 39 instances in BhG.

Madhyamapadalopi-Karmadharayah

Where the last word of the initial member vanishes is termed as Madhyama-
padalopi-Karmadharayah. 1t is governed by Paninian sutra A. 2.1.57 and
is given the tag ‘Km’.

e.g. Namayajiaih = nama rupah yajfiah (BhG. 16.17)

There are 11 instances in BhG.

Sambhavana-piarvapada-Karmadharayah
Where both the members have the relation of qualifier-qualified in the
sense the first member is described by the second member is termed as

Sambhavana-purvapada-Karmadharayah. 1t is governed by Paninian siutra
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A. 2.1.57 and is given the tag ‘K7’.
e.g. Karmasanjnitah = karma iti samjfia, karmanah samjata (BhG. 8.3)

There are eight instances in BhG.

« Visesana-ubhayapada-Karmadharayah
Where both the qualifier and qualificand are adjectives is termed as Visesana-
ubhayapada-Karmadharayah. 1t is governed by Paninian sutras A. 2.1.60,
69 and is given the tag ‘K3’
e.g. Diptahutasah = diptah ca asau hutasah ca (BhG. 11.19)

There are three instances in BhG.

« Upamana-uttarapada-Karmadharayah
Where the first member is upameya and second member is upamana is
termed as Upamana-uttarapada-Karmadharayah. 1t is governed by Paninian
sutras A. 2.1.56, 2.1.62 and is given the tag K5’.
e.g. Purusavyaghra = purusah iva vyaghrah (BhG. 18.4)

There are three instances in BhG.

« Upamana-piarvapada-Karmadharayah
Where the initial member is an upamanais termed as Upamana-purvapada-
Karmadharayah. 1t is governed by Paninian siutra A. 2.1.55 and is given the
tag ‘K4’.
e.g. Kusumakarah = kusumam iva akarah (BhG. 10.35)

There is just one instance in BhG.

5. Dvigu
Where the initial member consists of numeral adjective and final member con-
tains a noun is known as Dvigu-Tatpurusa. The whole compound is in neuter
gender and singular numberf There are three sub-varieties viz. Taddhitartha-
Dvigu, Uttarapada-Dvigu and Samahara-Dvigu. These are governed by the Pani-
nian sutras A. 2.1.23, 2.1.51, 2.1.52. In BhG only Samahara-Dvigu is found.
Samahara-Dvigu

Where there is aggregation of a particular thing is termed as Samahara-Dvigu.

¢ sa napumsakam — A. 2.4.17
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It is in neuter indicating a single object and is marked by tag “Tds’ [
e.g. Caturvarnyam = caturnam varnanam samaharah (BhG. 4.13)

There are only two instances in BhG.

8.4.2 Bahuvrihi

Where altogether a new meaning is formed when two or more components are com-
bined, is known as ‘Bahuvrihi’. Paninian sutras governing this compound type are A.

2.2.24 — 2.2.28. Some features of this compound are as follows:

« The initial member contains either a noun or an adjective and the final member

contains a noun.

+ The whole compound becomes an adjective and gets the gender and number of

the qualificand.

« On dissolution the vigraha-vakya includes the pronoun ‘yat’ in any one of six

vibhaktis such as ‘yam, yena, yasmai, yasmat, yasya, yasmin’.
This type is semantically divided into two divisions viz.

Samanadhikarana Where the constituents are in the same vibhakti and refer to the
same object is termed Samanadhikarana. 1t is further divided into 11 sub-types
namely Dvitiyartha-Bahuvrihi, Trtiyartha-Bahuvrihi, Caturthyartha-Bahuvrihi,
Paricamyartha-Bahuvrihi, Sasthyartha-Bahuvrihi, Saptamyartha-Bahuvrihi, Dig-
vacaka-Bahuvrihi, Samkhyobhayapada-Bahuvrihi, Upamanapurvapada-Bahuvrihi,
Praharanavisayaka-Bahuvrihi and Grahanavisayaka-Bahuvrihi. However, only

seven sub-types are found in BhG. This is summarized in Figure 8.4.

It is noted that only the sub-type Sasthyartha-Bahuvrihih has the maximum fre-
quency compared to other five above-mentioned sub-types. We discuss each of

these below.

« Sasthyartha-Bahuvrihih
The compound consisting of sixth case-suffix is termed as Sasthyartha-

Bahuvrihih and is marked by tag ‘Bs6’.

7 dvigurekavacanam — A. 2.4.1
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Figure 8.4: Samanadhikarana-Bahuvrihih Compound

e.g. Punyakarmanam = punyani karmani yesam te (BhG. 7.28)

There are 319 instances in BhG.

Trtiyartha-Bahuvrihih

The compound consisting of third case-suffix is termed as Trtiyartha-Bahu-
vrihih and is marked by tag ‘Bs3’.

e.g. Jitatmanah = jitah atma yena sah (BhG 6.7)

There are 25 instances in BhG.

Saptamyartha-Bahuvrihih

The compound consisting of seventh case-suffix is termed as Saptamyartha-
Bahuvrihih and is marked by tag ‘Bs7’.

e.g. Bahusakhah = bahvayah sakhah yasam tah (BhG. 2.41)

There are 19 instances in BhG.

Paficamyartha-Bahuvrihih

The compound consisting of fifth case-suffix is termed as Paricamyartha-
Bahuvrihih and is marked by tag ‘Bs5’.

e.g. Vitaragah = vitah ragah yasmat sah (BhG. 8.11)

There are 18 instances in BhG.
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» Upamanapurvapada-Bahuvrihih
Where the initial member consists an upamanais termed Upamanapirvapada-
Bahuvrihih and is marked by tag ‘Bsu’. e.g. Adityavarnam = adityasya iva
varnah yasya sah (BhG. 8.9)

There are just two instances in BhG.

« Caturthyartha-Bahuvrihih
The compound consisting of fourth case-suffix is termed as Caturthyartha-
Bahuvrihih and is marked by tag ‘Bs4’.
e.g. Manipuspakah = manayah puspani iva yasmin sah (BhG. 1.16)

There is just one instance in BhG.

Vyadhikarana Where the constituents are in different vibhaktis referring to different
objects is termed Vyadhikarana. There are six sub-types namely Sarikhyottarapada-
vyadhikarana-Bahuvrihi, Sahapurvapada-vyadhikarana-Bahuvrihi, Pradi-vyadhi-
karana-Bahuvrihi, Upamanapurvapada-vyadhikarana-Bahuvrihi, Nafi-bahuvrihi

and Bahupada-Bahuvrihi. In BhG there are four sub-types. This is summarized

in [Figure 8.5.
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Figure 8.5: Vyadhikarana-Bahuvrihih Compound

It is noted that maximum frequency is of Nan-Bahuvrihih followed by Pradi-
Bahuvrihih while the other two Sahapurvapada-Bahuvrihih and Vyadhikarana-

Bahuvrihih are minimum. We discuss each of these below.
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Astyartha-madhyamapadalopi (naii)-Bahuvrihih

Where the initial member consists particle ‘na’ prefixed is termed Astyartha-
madhyamapadalopi (nafi)-Bahuvrihih and is marked by tag ‘Bsmn’.

e.g. Aparigrahah = na parigrahah yena sah (BhG. 6.10)

There are 87 instances in BhG.

Pradi-vyadhikarana-Bahuvrihih

Where the initial member consists prefixes including indeclinables is termed
Pradi-vyadhikarana-Bahuvrihih and is marked by tag ‘Bvp’.

e.g. Nihsprhah = nirgata sprha yasmat sah (BhG. 2.71)

There are 41 instances in BhG.

Sahapurvapada-vyadhikarana-Bahuvrihih

Where the final member is prefixed by ‘sa’or ‘sah’is termed Sahapurvapada-
vyadhikarana-Bahuvrihih and is marked by tag ‘BvS’.

e.g. Sacetah = cetasa saha (BhG. 11.51)

There are 12 instances in BhG.

Vyadhikarana-Bahuvrihih

Where both the members are in different vibhaktis is termed as Vyadhikarana-
Bahuvrihih and is marked by tag ‘BvU’.

e.g. Cakrahastam = cakrah haste yasya sah cakrahastah tam cakrahastam
(BhG. 11.46)

There are only two instances in BhG.

8.4.3 Dvandva

Where the meaning of each member is predominant is termed Dvandva’. Paninian

sutra governing this compound type is A. 2.2.29. Some features of this compound are

as follows:

+ This compound type may have two or more than two components and is formed

by the aggregation of individual components.
+ The components could be noun or adjective.

+ The gender of whole compound is in accordance with the last component.
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« ‘Ca’ signifies the connecting-attribute between the components in a vigraha

vakya.

Dvandva compound is semantically sub-classified into three viz. Itaretara, Samahara

and Ekasesa but in BhG, only the following two sub-types are found viz.

Itaretara-Dvandva Where all components are analysed independently and are equally
predominent, is known as Itaretara-Dvandva. In general, the gender of the final
member is the gender of the wholef and the number is in accordance with the
objects (two or more) denoted by it. This compound type is marked by tag ‘Di’.
e.g. Jayajayau = jayah ca ajayah ca (BhG. 2.38)

There are 134 instances in BhG.

Samahara-Dvandva Where aggregation of components is the principal sense instead
of individual constituents is known as Samahara-Dvandva and is marked by tag
‘Ds’. The whole compound is always in neuter gender and singular number.
e.g. Panipadam = pani ca padau ca (BhG. 13.13)

There are 26 instances in BhG.

8.4.4 Avyayibhava

Where often the meaning of initial member is predominant and that of the final mem-
ber is subordinate is termed ‘Avyayibhava’. Paninian sitras governing this compound

type are A. 2.1.5 — 2.1.21. Some features of this compound are as follows:

+ The initial member is either an avyaya or a nipata and the final member is a
noun.
+ The entire compound word functions as an avyaya.E

+ Generally the compound word is singular and in neuter gender.@

There are seven sub-types namely Avyaya-purvapada-avyayibhava, Avyaya-uttarapada-
avyayibhava, Tisthadguprabhrti-avyayibhava, Samkhyapurvapada-nadyuttarapada-avya-
yibhava, Nadyuttarapada-anyapadarthasamjiiayam, Samkhyapurvapada-vamsyottara-

pada-avyayibhava and Pare-madhye-purvapadasasthyuttarapada. However, in BhG

8 paravallingam dvandvatatpurusayoh — A. 2.4.26

avyayibhavasca — A. 1.1.41
19 ayyayibhavasca — A. 2.4.18

9
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only one sub-type of Avyayibhava compound i.e. Avyaya-purvapada-avyayibhava is
found.

Avyaya-purvapada-avyayibhava Where the initial member consists of an indeclin-
able is termed as Avyaya-purvapada-avyayibhava. It is governed by the Paninian su-
tras A. 2.1.6, 2.1.14, 6.3.81 and is given the tag ‘A1’.

e.g. Adhyatmam = atmani iti (BhG. 7.29)

There are 23 instances in BhG.

8.4.5 Garbhit Samasas

As discussed before we have broad classifications of samasas and their sub-types. Ad-
ditionally there are such cases wherein more than two components are integrated /
embedded within other components thus forming longer compounds known as Garb-
hit Samasas. These compounds are combination of above types and sub-types.

For example, the word Divya-aneka-udyata-ayudham is tagged as
<Divya-<<an-eka>Tn-<udyata-ayudham>K1>K1>Bs7 (BhG. 11.10)

In this example we come across two Garbhit Samasas viz. an-eka and udyata-ayudham

embedded in longer samasa.

8.5 Summary

Avyayibhava :1 %

Dvandva : 8 %

Bahuvrihi : 28 %

Tatpurusa : 63 %

M Tatpurusa [ Bahuvrhi Dvandva [ AvyayTibhava

Figure 8.6: Samasa Distribution
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In this chapter the compound words were analysed both semantically as well as syn-
tactically. There are around 78.5% compounds consisting of only two components,
followed by around 15.7% words with three components and 4.7% compounds with
four components. All these compounds with more than two components were found
to be left-branching as expected for any head last phrase. Semantically the largest
number of compounds were of Tatpurusa type. They were 63%. The Bahuvrihi com-

pounds were around 28%, followed by the Dvandva amounting to approximately 8%

and only 1% compounds were of type Avyayibhava. This is summarized in [Figure 8.6.

In the next chapter which is the last portion of the second phase, we will discuss the
sentential analysis of BhG giving the distribution of karaka and karaketara relations.
Based on these statistics we give the relevant Paninian sutras along with illustrated

graphical example from BhG.
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CHAPTER 9

SENTENTIAL ANALYSIS

For analysing a sanskrit text, knowledge of karaka (including karaketara) analysis is
the central focus. Panini uses karaka (which is a syntactico-semantic relation) as an in-
termediary step to express the semantic relations with the help of vibhaktis. There are
six karakas viz., karta, karma, karanam, sampradanam, apadanam and adhikaranam.
Paninian sutras A. 1.4.23 - 1.4.54 focuses on the discussion of karakas. The semantic
relation between a noun and a verb is expressed through karaka-vibhakti while the re-
lation between a noun and a noun is expressed through upapada-vibhakti, sambandha-
vibhakti, etc. There are seven vibhaktis which express the above mentioned relations
viz. prathama, dvitiya, trtiya, caturthi, paricami, sasthi and saptami (first, second, third,
fourth, fifth, sixth and seventh case suffix respectively). Paninian sutras A. 2.3.1 -

2.3.73 focuses on the discussion of vibhaktis.

For analysing relations in BhG, we followed the guidelines for annotation scheme for

karaka level tagging.

There is a list of around 35 tags which are broadly classified under two headings and

their sub-headings which are:

! https://sanskrit.uohyd.ac.in/scl/Corpus/TaggingGuidelines/kaaraka-tagging-guidelines
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1. Intra-sentential
(a) Karaka relations.
(b) Karaketara relations.
2. Inter-sentential
(a) Relations marked by sentence-connecting words.

(b) Relations marked by relative pronouns.

We mention in the next section only those tags which are applicable for BhG sentences.
These sentential analyses are represented in the form of a graph prepared with the aid
of a utility called ‘graphviz’. The relations herein are marked through a directed label
arrow. The appropriate tag for a relation is marked with an arrow from one point to
another point. This would be explained further in the discussion on various relations

below.

9.1 Statistical Analysis

As mentioned earlier we manually analysed each and every sloka of BhG and marked
the relations between words. Wherever necessary the missing verbs were borrowed
from the previous $lokas. The karaka akanksa for frequently occurring dhatus is given
in appendix - D. We give below the frequency distribution of various relations based

on above mentioned classification.

1. Karaka relations
The relation between a verb and a noun is known as Karaka relation. [Table 9.1

shows the distribution of these relations.

Relation Freq. || Relation Freq.
Karta 1253 || Karanam 132
Karma 938 | Apadanam 76
Adhikaranam | 359 || Sampradanam 15

Table 9.1: Karaka Relations

It is noted that maximum frequency is of karta karaka followed by karma while

apadanam and sampradanam karakas have low frequencies.
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2. Karaketara relations

gives the distribution of Karaketara relations.

Relation Freq. || Relation Freq.
Visesanam 1271 || Hetuh 100
Kartrsamanadhikaranam 392 || Prayojanam 67
Sasthisambandhah 359 || Nirdharanam 67
Sambodhyah 241 || Vipsa 29
Kriyavisesanam 198 || Upapadasambandhah 21
Karmasamanadhikaranam 117 || Vibhaktam 12

Table 9.2: Karaketara Relations

Here it is noted that visesanam has the highest frequency followed by Kartrsama-
nadhikaranam. It is to be noted that though Kartrsamanadhikaranam and Kar-
masamanadhikaranam are not included in grammar texts, it is a topic of discus-
sion in the sabdabodha analysis and hence we have included these terms in our

work.

(a) Krdanta-Kriya Relations
gives the distribution of Krdanta-Kriya relations.

Relation Freq.
Parvakalah 195
Samanakalah 54
Bhavalaksanasaptami_purvakalah 12

Table 9.3: Krdanta-Kriya Relations

Based on the above statistics we present in the next section the Paninian rules for each
of these relations, vrttis, English translation? followed by an example from BhG with

illustrated graph.

9.2 Teaching Module

Now we present below an example of each karaka from BhG. We also introduce the

graphical rendering of the relations, which we would be using as a tool in pedagogy.

2 English translation is taken from Rama Nath Sharma (Sharma, 2000, 2002)
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9.2.1 Karaka Relations

» Karta
(Including Kartrsamanadhikaranam)
Siitra 1: Td=1: el (A. 1.4.54)
Vrtti: f6amaT Tard=a01 faaigrdis &: sdf &
Eng. Tr. : A karaka which is independent of others (svatantra) is termed kartr
‘agent’.
For instance, the sentence ‘sah sabdah tumulah abhavat’ (BhG 1.13) (That com-
bined_noise was tumultuous.) is represented in Figure 9.1

Figure 9.1: Karta

Here the word Sabdah is the main doer / agent of the action and is in prathama
vibhakti and is given the tag karta. The word tumulah which act as vidheya is

given the tag kartrsamanadhikaranam. Maximum instances are found in BhG.

Siitra 2: BB AT (A. 2.3.18)

Vrtti: SHMTEd Sl &0l I o &

Eng. Tr. : A trtiya occurs to express kartr and karana when they are not ex-
pressed otherwise.

For instance, the sentence ‘maya gunakarmavibhagasah caturvarnyam srstam’
(BhG 4.13) (The four_divisions_of_human_society

in_terms_of_division_according_to_quality_and_work are created by_me.) is

represented in Figure 9.2,

Here maya is in trtiya vibhakti due to above sutra and is also given the tag karta.

There are 63 instances in BhG.

3 yifcrafeesTefergaiRaToTeaTq R UI| T — A. 2.3.46
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Figure 9.2: Kartal

« Karma

(Including Karmasamanadhikaranam)
Siitra: Fq: STAaad &4 (A. 1.4.49)
Vrtti: &q: fopaan STqiHedy HRe: HHaS &I

Eng. Tr. : A karaka which the agent most wishes to reach through his actions

is termed karman.
For instance, the sentence ‘pandavah jagat devadevasya Sarire ekastham apasyat’

(BhG 11.13) (Arjuna beheld the universe concentrated at one place in the person

of Supreme Deity.) is represented in Figure 9.3,

Figure 9.3: Karma and Adhikaranam

Here the word jagat is in dvitiya vibhakt# and is given the tag karma while the
word ekastham which act as vidheya is given the tag karmasamanadhikaranam.

There are 938 instances of karma and 117 instances of karmasamanadhikaranam

in BhG.

¢ o fgdtar — A 23.2
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o Adhikaranam
Siitra: 3TYR: STHIT (A. 1.4.45)
Vrtti: HJHHGRT dHSIHIATAT STHR: BRBGAIRUESS: 1| |
Eng. Tr. : A karaka which serves as locus of action is termed adhikarana.

In the word Sarire is in saptami vibhakt# and is given the tag ad-

hikaranam. There are 359 instances in BhG.

« Karanam

Sutra: FTEHTH HIUH (A. 1.4.42)

Vrtti: fraTiIG! UHEIHRS HRe HROTHS W

Eng. Tr. : A karaka which serves as a means, more than anything else, is termed
karana.

For instance, the sentence (manah) abhyasena ca vairagyena grhyate’ (BhG

6.35) (Mind can_be_controlled by_practice and also by_detachment.) is repre-

sented in Figure 9.4.

Figure 9.4: Karanam

Here both the words abhyasena and vairagyena are in trtiya vibhakti due to A.
2.3.18 mentioned above. They are joined by connective ca and is given the tag

karanam. There are 132 instances in BhG.

« Apadanam
Sittra: YA UG (A. 1.4.24)
Vrtti: SR faeely:, I8 9redl ganaieyd SReAG &0

Eng. Tr. : A karaka which serves as a fixed point of reference when movement

away is denoted is termed apadana ‘ablative’.
For instance, the sentence ‘annasambhavah parjanyat (bhavati)’ (BhG 3.14)

S Il eIl T — A. 2.3.36
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(Food_grains_are_made_possible from_rains.) is represented in Figure 9.5.

@w
G

Figure 9.5: Apadanam

Here the word parjanyat is in panicami vibhakti and is given the tag apadanam.

There are 76 instances in BhG.

« Sampradanam
Stitra: HHOT I AT & FHEH (A. 1.4.32)
Vrtti: S HHUT FAMAUTT 9 IeHdse: W
Eng. Tr. : A karaka which serves as someone whom the agent intends as goal
of the object of his action is termed sampradana.

For instance, the sentence ‘(aham) te divyam caksuh dadami’ (BhG 11.8) (I be-

stow to_you the divine eye.) is represented in [Figure 9.4.

o S
= E
Gl

O

Figure 9.6: Sampradanam

Here the word te is in caturthi vibhaktil and is given the tag sampradanam. There are

only 15 instances in BhG.

¢ 3fuTe™ UFH — A. 2.3.28
7 gqdi amEH — A. 2.3.13
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9.2.2 Karaketara Relations

» Visesanam
That which qualifies the visesya is known as visesanam.
For example, the sentence ‘mauni aniketah sthiramatih bhaktiman (BhG
12.19) narah me priyah (asti)’ (He who is given to contemplation, having no
sense of ownership in respect of residence, having fixed determination and is

engaged in devotion, that person is dear to me.) is represented in [Figure 9.7.

Figure 9.7: ViSesanam

Here the words mauni, aniketah, sthiramatih and bhaktiman are qualifiers of
narah and are marked by the tag visesanam. Maximum instances i.e. 1271 in-

stances are found in BhG.

« Sasthisambandhah
Suitra: W8T ¥ (A. 2.3.50)
Vrtti: HRBUTATGHTIATARE: TRayeTaeara-: qu:, T YS! &1q|

Eng. Tr. : A sasthi occurs after a nominal stem when the remainder (Sesa) is to

be expressed. In other words where there is general relationship such as owned-
owner relation, father-son relation, etc. between a noun with another noun is

termed as sasthisambandhah.
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For instance, the sentence janardana atmanah yogam kathaya’ (BhG 10.18) (O
Janardana describe your yogic powers) is represented in Figure 9.8.

Figure 9.8: Sasthisambandhah

Here the word atmanah which is in sasthi vibhakti is related to yogam and is

given the tag sasthisambandhah. There are 359 instances in BhG.

» Sambodhyah
Siitra: TLEEA 9 (A. 2.3.47)
Vrtti: S8 YIH &1
Eng. Tr. : A prathama also occurs after a stem when sambodhana ‘address’ is
to be expressed. Sambodhanam means addressing someone to attract attention.
There are two marked relations viz., Sambodhyah which is the relation of a word
in sambuddhi with the verb and Sambodhanasicakam which is an interjective
particle such as dhik, he, aho, etc. is in relation with Sambodhyah.

For example, the sentence ‘He Krsna tvam pujyah asi’ (O Krsna, you are ven-

erable) is represented by the Figure 9.9.

Figure 9.9: Sambodhyah

It is seen that Krsna is marked by the tag sambodhyah and the interjection He
which is related to sambodhyah Krsna’ is marked by the tag sambodhanasu-
cakam. There are 241 instances of sambodhyah and just three instances of sam-

bodhanasucakam in BhG.
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 Kriyavisesanam
Kriyavisesanam qualifies either an action or the result of an activity. This tag is
either primitive or derived from noun, pronoun or numeral. For instance, in the
sentence Kiriti Krsnam sagadgadam aha’ (BhG 11.35) (Kiriti (Arjuna) spoke

falteringly to Krsna) is represented by the [Figure 9.10.
ef @
B (T
3Tg
ERUCREREN -

Figure 9.10: KriyaviSesanam

Here the word sagadgadam is marked by the tag kriyavisesanam. There are 198

instances in BhG.

- Hetuh
Siitra 1: gdl (A. 2.3.23)
Vrtti: g oA &q|
Eng. tr.: A trtiya occurs after a stem which denotes hetu ‘cause’. Thus Hetu is
the cause / reason affecting either a thing, a quality or an action and is marked
by third or optionally by fifth case suffix.

There is an option to this sutra.

Sitra 2: faHTST 0T HTGATH (A. 2.3.25)

Vrtti: 707 gdTa&icTsy TR & &1

Eng. tr.: A paficami optionally occurs after a non-feminine stem which denotes
hetu as well as guna ‘quality’.

For instance, the sentence ‘maya uktam pramadat pranayena va’ (BhG 11.41)

(Spoken by me out of foolishness or love) is represented in the Figure 9.11.

Here we have two words pramadat which is in fifth case suffix from sutra 2 and
pranayena which is in third case suffix from sutra 1. Both are marked as Hetu.
There are 53 instances of words in fifth case suffix while 28 instances for words

in third case suffix. Remaining 19 instances are those marked in avyayas.
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Figure 9.11: Hetuh

« Prayojanam
Prayojanam is the purpose for accomplishment of an action. This is indicated
either by a tumun or fourth case suffix or by the term artha.
The sentence ‘Aham dharmasamsthapanarthaya sambhavami’ (BhG 4.8) (I
emerge for re-establishment of dharma) is represented by the [Figure 9.13.

e

Figure 9.12: Prayojanam

ORI

Here the word dharmasamsthapanarthaya is given the tag prayojanam. There
are 31 instances of words in fourth case suffix, 21 instances of words in tumun

and 15 instances of words indicated by term artha.

o Nirdharanam
Siitra: Ia: T HYUROM (A. 2.3.41)
Vrtti: SOOI AToS: GHGRIGHAI JUaheul HyRul Jaeda: wSaww
&T: |
Eng. Tr. : A sasthi or saptami also occurs after a stem which denotes many,
from amongst which one is singled out. It is indicated either in sixth (example

1) or seventh (example 2) case suffix.

Example 1:
The sentence ‘aham sthavaranam himalayah asmi’ (BhG 10.25) (I am the Hi-

malayan mountain amongst immovable things) is represented in the Figure 9.13.
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o =0
G Y
Figure 9.13: Nirdharanam1l
Here the word sthavaranam which is in sixth case suffix denotes a range from

which himalayah is singled out and is given the tag nirdharanam. There are 62

instances in BhG.

Example 2:

The sentence ‘yogah karmasu kausalam asti’ (BhG 2.50) (yoga is skill in action)

is represented in the [Figure 9.14.

pef
G f
G s
Figure 9.14: Nirdharanam?2

Here the word karmasu which is in seventh case suffix is marked with the tag

nirdharanam. There are only five instances in BhG.

« Vipsa
Vipsa is the repetition of a word for emphasis. The relation of first word with its

repeated second word is marked by Vipsa.

Example 1:

The sentence ‘yada yada dharmasya glanih bhavati’ (BhG 4.7) (Whenever there

is discrepancy of dharma) is represented in [Figure 9.15.

Figure 9.15: Vipsal
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Here the repetition of word yada is given the tag vipsa.

Example 2:

The sentence ‘narah sve sve karmani samsiddhim labhate’ (BhG 18.45) (A man

achieves perfection in his own work) is represented in Figure 9.16.

Figure 9.16: Vipsa2

Here the word sve is repeated and is marked as Vipsa.

Upapadasambandhah
That relation which is marked in connection with certain words, or with certain

types of words is known as upapadasambandhah.

For instance, the sentence ‘maya sadrsah anyah kah asti’ (BhG 16.15) (Who else

is equal to_me?) is represented in the Figure 9.17.

Figure 9.17: Upapadasambandhah

Here the relation between maya and sadrsah is marked by tag upapadasamband-

hah. There are 21 instances in BhG.

Vibhaktam

Siitra: gl fauh (A. 2.3.42)

Vrtti: faumn fawry| FHafimor o= 98 ga o ge @&

Eng. Tr. : A paficami occurs after a stem which denotes something from which
something different is distinguished. It is termed as vibhaktam and is in fifth

case suffix. It is noted that this tag is not included in the guidelines.
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For example, the sentence ‘manasah buddhih para ucyate’ (BhG 3.42) (The in-
tellect is considered superior than the mind) is represented in the [Figure 9.18.

o ()G )
= €D
Figure 9.18: Vibhaktam
Here the word manasah which is in fifth case suffix is compared with buddhih

and is given the tag vibhaktam. There are 12 instances in BhG.

Sambandhah is a blanket term used to cover various karaka or karaketara relations
such as na, eva, api, iti, etc., and are marked by the tag sambandhah. For instance,

the sentence ‘ayam tattvatah na eva calati’ (BhG 6.21) (He (Yogi) does_not move

from_truth on_any_account) is represented in [Figure 9.19.

WW@

Figure 9.19: Sambandhah

Here the words na and eva both are marked as sambandhah. There are 755 instances

in BhG.
Krdanta-Kriya-Relation

« Parvakalah

Siitra FAMEH (RN Gdobld (A. 3.4.21)
Vrtti: GG RA @Y Ydbld [aEmHIgTdl: Fdl S|
Eng. tr.. Affix Ktva occurs after a verbal root which denotes a prior action

relative to some subsequent action provided both actions share the same agent.
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For example, the sentence ‘pitamahah tasya harsam sarijanayan uccaih simhana-

dam vinadya sankham dadhmau’ (BhG 1.12) (The grandfather (Bhisma) while

cheering him (Duryodhana) up, roared loudly like a lion and blew his conch.)

is represented by the Figure 9.2(.

Figure 9.20: Purvakalah and Samanakalah

Here the word vinadya shows precedence to the verb dadhmau and is marked

by the tag purvakalah. There are 195 instances in BhG.

- Samanakalah
When two actions are simultaneous and the action denoted by suffix 1 / T,
is related to an action denoted by another verb, is known as samanakalah. In
Figure 9.20, the word safijanayan denotes simultaneity with the verbdadhmau

and is marked by the tag samanakalah. There are 54 instances in BhG.
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« Bhavalaksanasaptami_purvakalah
Sittra: I&I I HIGT HIG&IUH (A. 2.3.37)
Vrtti: I8 fopgan fpam=r degd aa: awH! @
Eng. Tr. : A saptami occurs after a stem whose implied action characterizes

another action.

For instance, the sentence ‘yah vinasyatsu sarvesu bhutesu parame$varam avinasyan-

tam pasyati’ (BhG 13.27) (He sees the Supreme being as imperishable and present
in all perishable living entities.) is represented in the Figure 9.21.

Figure 9.21: Bhavalaksanasaptami_purvakalah

Here the word vinasyatsu is in seventh case suffix and is marked by the tag

bhavalaksanasaptami_purvakalah. There are 12 instances in BhG.

In the next subsection we give those relations which are connectors between two sen-

tences.

9.2.3 Inter-sentential Relations

1. Pair of Connectors
The relations between two individual sentences are marked by pair of connec-
tors such as yadi-tarhi, yatah-tatah, yadvat-tadvat, etc. For example, the sen-
tence ‘etat asthiram caficalam manah yatah niscarati tatah niyamya atmani eva
vasam nayet’ (BhG 6.26) (This unsteady and flickering mind runs after whichever

(worldly objects) has to be regulated from_thereof and fix (the mind) on God)

is represented in Figure 9.22.
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Figure 9.22: Connectors

Here the pair of connectors yatah-tatah are connected with each other and are
tagged as sambandhah. Yatah is marked in relation to the verb niscarati with
tag pratiyogi and tatah is marked in relation to the verb nayet with tag anuyogi.

There are few instances of these pairs of connectors in BhG.

. Co-relative Pronouns

The co-relative pronouns such as yah-sah, yat-tat, yatha-tatha, etc. not only
mark the relation between two sentences but also indicates the relation among
themselves having the same vibhakti. For example, the sentence ‘Bharata yah
asammiudhah mam evam purusottamam janati sah sarvavit sarvabhavena mam
bhajati’ (BhG 15.19) (O Bharata!, the wise man who thus realizes me as the

Supreme Person, knowing thus, he constantly worships me with his whole be-
ing.) is represented in Figure 9.23.

Here the pronoun yah refers to the pronoun sah and is marked with the tag
sambandhah. Yah is marked in relation to the verb janati with tag pratiyogi
and sah is marked in relation to the verb bhajati with tag anuyogi. Maximum
instances of yah-sah (52 instances) followed by yat-tat (45 instances) are found

in BhG.
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Figure 9.23: Co-relative Pronouns

9.3 Summary

In this chapter we gave the distribution of various relations. Based on these statistics
we have given the relevant Paninian sutras along with illustrated graphical example
from BhG. This is the last portion of Phase Three. In the next and final chapter of our

work we conclude with concluding remarks and scope for future research.
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CHAPTER 10

FUTURE IMPLEMENTATION

10.1 Conclusion

There are a certain class of people who are interested in studying and understanding
ancient Sanskrit scripture. But they want to learn only that particular section of gram-
mar in a compact form which is conducive to easy understanding of the scripture in
a specific time period. This work is an attempt towards the potential use of digital
tools and how they can be combined into novel digital environment like e-teaching
capsule for a specific text. Our work is specifically oriented toward e-teaching and
learning BhG. We have provided an interactive interface of BhG alongwith the suit-
able teaching module for the benefit of learners. The various computational tools can

be productively used to supplement teaching as follows:

« It is essential to teach grammar, vocabulary and prosody side by side with liter-
ature. Key grammatical information forms the structural focus of the text. The
statistical analysis through interface can help a teacher to decide which aspect
of Sanskrit Grammar is more relevant for the study of a text. This in turn helps

in achieving maximum student attention on the structure of the language.
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+ Teacher learn what to emphasise with the whole class and what needs less ex-
planation which in turn would help build up an active learning environment. It

may also contribute in planning and preparing courses.

« We observe that with the help of available computational platforms, a teacher
can follow the method of Khandanvaya method to make student comprehend

any unseen Sanskrit text.

« Computational tools help encourage and support independent learning. Learn-
ers can build skills step-by-step in a specific time constraint. This helps keep

them motivated and consistent while trying to improve.

In the next section we discuss the potential scope for future research.

10.2 Future Research

1. We have touched upon only those grammatical sttras necessary for learning
BhG at the elementary stage (preliminary level), later on after gaining sufficient
knowledge and confidence therefrom we can gradually include sttras for rare
instances in BhG at an advanced stage. Further, as regards the forms of words,
pada formation prakriyas as well as derivational processes are not included in

this work. These could be added in future.

2. The different forms seen in BhG do not belong to different Part of Speech cat-
egories but typically fall within the same ‘Part Of Speech’ (POS) category. For
example, a neuter noun in singular has the same form in nominative as well as
accusative case. There are many such instances of regular clashes of forms in
different case-number combination. This statistics as a side product, provides
an important insight, especially for building a POS tagger. In Machine Trans-
lation as well as other NLP applications, POS tagger plays an important role. It
helps in removing / reducing the ambiguity in the morphological analyses. The
above observations that the regular clashes in Sanskrit morphology are within a
noun category and not across the categories, hints that POS tagger based purely

on the category information for disambiguation is of very little use in Sanskrit.
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On the other hand a hierarchical tagger with information of various associated

features makes sense.

. BhG being coherent and complete in itself, such a word level and sentence level
analysis of BhG can be used for higher level computational analysis such as
discourse analysis, topic identification, anaphora resolution, word sense disam-

biguation and so on.

. We have not explicitly marked taddhitas mainly due to its semantic complexity
and unavailability of an automatic tool. This data would be helpful in disam-
biguating the semantic nuances of krdantas, taddhitas, avyayas and polysemous

words in BhG.

. BhG being part of the Mahabharata, later on if necessary, it can be used as an
initial training data for boot-strapping for automatic annotation of complete

critical edition of Mahabharata (with around hundred thousand verses).

. At later stage we can mark the variations in the different interpretations as well
as differences in linguistic analysis provided in the the original commentaries
by various acarayas. This would help us gain valuable insight towards the un-

derlying philosophical doctrines.

. BhG can be taken as a guideline for preparing similar Sanskrit texts which would
further help build ‘Sanskrit Digital Repository’. Learner could easily develop sim-
ilar domain specific interface or even create virtual courses by adopting similar

methodology.

207



Appendices

Given below are the lists of ‘Paninian Sutras’ for Sandhi, Samasa and Sentential anal-

ysis and Dhatu-wise Karaka expectancy. These lists are specifically for studying BhG.
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A - LIST OF PANINIAN SUTRAS FOR
SANDHI

A. 1.4.109 - T GiEHS: Gfgar
gt - guiHmdaRa: afEfE: dfeade: @

Ac-Sandhi

1. 6.1.101 — 37k: Ggui ek
git: - 37 Faul 31 R € gHIaeT: &

2. 6.1.77 — B! JUIA
gfct: — geb: T JU] |1 31f= Afgam fawd|

3. 6.1.88 - gigefa
gir: - 31g U W gig: gweer: &m|

4. 6.1.89 - YAYISY
qich: — GO JORIRAH!: His I W Jiglhiael: |

5. 6.1.87 — 31T T[T
git: — Sraulid A TR Yaudn: ol Uaer: ©ird| dfedram|

6. 6.1.109 — Us: UGG fd
il - URTIId U+ 3fd IR JavUH UPlagh: &

7. 6.1.78 — QAISIQETG:
g — UF: T 31 319 ST 19, Td VR |
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8. 8.3.19 — |IU: AYTHeIe

qicl: — Srauigddl: UEaRiad): a1 al: Y )|
9. 1.1.11 - $gag fgae WEH

gih: — $gag 3= fgae Wieri &I
10. 6.1.125 — WIAWEN 31T Heam

gfi: — W ey dea=d| & 31t o e yepedn & |
11. 1.4.57 - AEASTA

i - srgenyigred Furadar: & |
12. 1.1.14 - U YDHISHTS

gt - Yas: 31 FuTa siTeas!: WRES: @
13. 1.1.15 - 371q

qiei: — 37 3=l T Wer: &

Hal-Sandhi

1. 8.2.39 — AT JMS
qfi: — UeT=d Sell ST T |

2. 8455 -@R T
gt - @R R el T & |
3. 8.3.34 - fagSHTE &:
giv: - @R foasiHas | @)
4. 8.4.40 - &l AT g:
gt — FepReeTal: BRI TN AebRea & |

5. 8.4.45 — ASTANTLSTANID! aT

qic: - T YT TS T SFATS! a1 &

6. 8.4.63 — WISt
gft: - UgTTq 3R W I B 91 Wiafe|

7. 8.3.32 - SHI g&alad SHU[ HAq
qic: - &I U AN SH e~ Iq IS qEHIq W 3l H SHER™: 1|

210



8. 8.4.60 — Afct
qitl: — JIITT DR UL WRIAUT: V| THRE IATID] ADR: |

9. 8.4.62 — TR FISYREM,
gil: — 318 I8 & qaEaull a1 &iq|
10. 8.3.23 - HISTER:
9 - I TR SFEER: T &l

11. 8.4.59 — G Ygr<&
qil: — TSI IR IR TR wREGUi o1 H1e|

Visarga-Sandhi

1. 8.3.37 - Hwr:
g — il el T R TaHSH1ae T S e & |

2. 8.3.36 — a1 R
gic: - IR R eI [9asHa ga a1 @irq|

3. 6.1.132 - Ya<ial: GalaIS®hRTs9q™ &fel

gt - STpHRANAAEN: : T @lY: T gl 7 g Toem|
4. 8.2.66 — GESMI &

qitl: — U= 9% G99y s 9 & W]

5 6.1.114 - ¥ T
g - srgaTed: W A: 3 W |
6. 6.1.87 — 3Tg T[0T
gii: - sfauiiad W qEUER! UG LT Wciiedam|
7. 6.1.113 - 37 IRIATEIA
gRt: - SdTad: W A: 3: T A 3Tl |
8. 8.3.17 — HIMN3TEN gy AT
git: - YA TG VG R

9. 8.3.22 — gfel TduH
gfcl: — WIS TeacTe R0 JhRE dla: Tlgicl Fasl H|
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10. 8.3.7 — AU/
qitt: — 3R B4 THRTE e & W]

11. 8.3.4 — IATHBIA WISTER:
gi: — AT fagr 3 JaEeRISTERIE: &[]

12. 8.3.15 - WXAGHAGTSIIT:

gfc: - @R 3 ° R I fousH1g: Eedar|

13. 6.1.134 - GISTH &Y IHTEGRUTH
g - o sdae A Qe gredd i gl gid|
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B - LIST OF PANINIAN SUTRAS FOR
SAMASA

2.1.22 - gUY: geiafe:
qfcr: — ueerE 3 fafer: & smeigd e |

Tatpurusa

1. 2.1.22 - TLEW:
gitl: — 3MUBRISY Uregaie: |

2. 2.4.26 - Wdlcely grgdcgeudl:
gict: - Gerdll: e foig @
3. 2.2.8 - WS
gfet: - 3t T ASTIE: |
4. 2.2.9 - BT
gt - T wEE=T qHed|

5. 2.2.10 — 7 Fyfeor
gitt: - FeRoy ar wst a1 7 geerd|

6. 2.1.30 — AT TeHaT S T[OTae

itk - “depd 3fd geaddEarey| IdiE=T qdarardedUesH s 7 e

BIECT
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. 2.1.31 - GHOg AT BTE YU aedt:

gii: — adT=aad: Jradq|

. 2.1.32 - BB Hll SgH |

qftt: — el B0l ° T PHaa Tgel U]
2.1.33 - HRGHITT

gii: - fHaTtheies Adaraeaas Afeeprdasy| T Bk Bl T qardr po:

g wrad|

2.1.34 - 3= AR

qicl: — UEBRBGHATD JATAT=TH = Yrad|
2.1.35 - 9&AuT iR

qfcr: - Fsrorfepargrr ||

2.1.40 - g Sfive:

gie: - ORI iveTiei: urag|

2.1.41 - g omuaaaay

git: - Go: T YHaq|

2.1.42 - &ATg0T &Y

gl - eagaTiAT Hg Iur=i qaed Hrm|

2.1.43 - A FO!
gie: — TR YA T8 UFaaraedss|

2.1.44 - G

qicl: — FeI=I=1 GuT Uiad i

2.1.45 — HATERETGIET:

qicl: — 3@ TP Il GIR=I=l i~ g Uraq|

2.1.46 — A

gic: — T A AR i T8 Uiad

2.1.47 - &9

gitl: — == Wi Irar<ra|
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20. 2.1.48 - UREHACIY
g - g e 89

21. 2.1.24 - fgan Eardiquiaanderdyrangs:

i - T fSarfeusicd: gemt: 98 a1 Taed 9 aegew: |
22. 2.1.28 — BIT:

itk - " | IRy T
23. 2.1.29 - AI=AGAT T

qfc: - “eBTetr:' 34| JRpTard auH|

24. 2.1.36 - T deufdaleigagaian:
gitl: — IqETUg I qgrer Uiy aqeE=i o yred| ded- Yepididepiasmd
T eI |

25. 2.1.37 — G W19
26. 2.1.38 — IUATNSHHUTTATISRTILT:

gii: — Ua: ¥ 1Y U= 9Hed 9 acgey: @ |

27. 2.1.39 - TIBI~Ihg AUFHEIIOT T

28. 2.2.6 — A9
qcl: — =T guT 98 T |

29. 2.2.18 - HIAYEH:
git: - o wmda e gae=a|

30. 2.2.19 - 3UUGHNTS
qftl: - 3UTd el FHET e gred, stfde—~gmd a9 |

31. 3.1.92 - TYUE FIHIH
git: - O Ug " HU0T SIS AT [ HRiG|

Karmadharaya

1. 1.2.42 — TYEY: HAMEDHIU: HHERT:

2. 2.1.57 - TaQ0T faQsdor Sgerq
qfi: - Ageh MR Fa Sgel Yiad|
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3. 2.1.60 — T ATSATEATTS]
git: — ARSI I 3] i<l FHedd |

4. 2.1.69 - 9O Ui
git: — TS0 d8 Yrad|

5. 2.1.56 — 3UMUd ATENES: HE=ATSRNT
qicl: — TN SYIGTH: Hg Urad, HERUEHE A9AnT sid| faesre gy
BER

6. 2.1.62 - FERBANGHSN: ToIAHTH
qic: - MIERD: | ATHRTBI UGG &g IRV Te-y

7. 2.1.55 — IUAMT GHEIGT:
gie: - gafHardamTd g5

Dvigu

1. 2.1.23 - fgi™

qiet: - fgTRIU degesds: &
2. 2.4.17 - § YHHY

3. 2.4.1 - fgTR®waIq
qfci: - fgraed: GHER: Yahdd &1

4. 2.1.51 - AigdTIRRISHATER
g - afgard v swue 9 wa: qHER 9 are e aregT|

5. 2.1.52 - g&AYdl g
gfa: - afgardfRueaHER =)' sEik: eyt g @
Bahuvrihi

1. 2.2.24 - 3BHIISTE
gi: — 31 YUHaH-IeTe AT o 9Hed, d Sgdife: | samTiaserad sgeifeRid,
GHMHTBOTHTHIT d, TieraH|

2. 2.2.25 - HSEHAISTIEAGR I HGE]: &

qfct: — SIS YA AT FHE~ § Sgdlie: |
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3. 2.2.26 - SRR
qict: - faei AmTi s=<aaral ared grae

4. 2.2.27 - T qAGHTT G¥Y
gitl: - IR YEUTavd &Y Ug, o~ ° YeLol-favd, 3 gg Uaaimcad qaeid

HHATIER A, § Tgalie: |

5. 2.2.28 — O Fald qegant
gftt: - qeardl I " HE' A AT U

Dvandva

2.2.29 - 919 G
gl — 3 G A1 IAAM 91 THE, T g | T aea N TaHTERIZT: |
RERRUSH 3% (ST IYed: | I SNgdha sarad: Hierammd-ad

SALAANT: | THE: THIER: |

Avyayibhava

1. 2.1.6 - 3@ fAuRPOIOY g g U AR [ AT T AU T I g -

G RTHATB ATy

gict: - "3 sid I favsad | 31 9qe 98 993ad| Siseaie: |

2. 2.1.14 — FJUHTHY ST
gftr: — sfuYEEIaeR! ARy g g ured|

3. 6.3.81 — 3TERNHTY ITHTA
gitl: — Het O VI 3fATd 9 q |
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C - LIST OF PANINIAN SUTRAS FOR
SENTENTIAL ANALYSIS

Karaka

1. 1.4.54 - @a=I: &l
g - foparan w3 faafardis ¢: @l @

2. 2.3.46 - UTiauiGmrfcrgaRHToTa==Hm gem
qict: — Faddide: Uiddienrd: | ApUesas U ANT: | AiadicesSHT fegHm-
eTererd) YT & GUHT &1

3. 2.3.18 — HBUMN: AT
gicl: — 3MHATEd Bk BT I I &I

4. 1.4.49 - Foq: STHITH BH

gicl: - Hq: (BT ATHETH BRb HHES TN
5. 2.3.2 — BHIOT fgdn

gfe: — 31k BHToT fereiian &)
6. 1.4.45 — 3TYR: DB

qic: — BIBHGRT ATASIHIART 3R BRBGATEHIUHSS!: T

7. 2.3.36 — GuH! 3HfEHI0 o
qftt: — SffereReol ToHl W, TBRIG GrIT~IebIdea: |
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8. 1.4.42 — FTYHIH HIH
git: - RaTRIg! UpEIumRE: HREG BTSS! S|

9. 1.4.24 — §aq UM UG
gic: — SN faedd™:, die 9red Yaraieyd BREBIUIET T

10. 2.3.28 — 3UTE UIH

11. 1.4.32 - HHOT I ATAUT T THEEH
gi: - IS HHUT I | FErEes: W

12. 2.3.13 - I amE@
g - sFafed sa|

Karaketara

1. 2.3.50 - WS AN
gi: - BRBUTAICdedTr: TeaTrsTaTeam: A, T T8 &)
2. 2.3.47 - GEIEgA 9
qic: — 38 UUHT &1q|
3. 3.4.21 - QUGB Jddbial
gic: - GG B Eaddl: Jaohldl feemmHTgIdr: ol &
4. 2.3.23 - gt
it - gad e &
5. 2.3.25 — fawmeT 707 sfERm
gicl: — 01 gTaSiliely T2l & &1
6. 2.3.41 - Ia: 9 Feiom
giel: — STAUIRATESY: THE™IGH R JUFhIul YR Jaada: TSl

& |

7. 2.3.37 - T 9 HId- HTIAL0TH
it — I& fobar fohaT= @iedd aa: | &4

8. 2.3.42 — Ul faueh
qftt: - fgumn fasrea| Fufddor oo 9e ga 9 g9 @l
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D - DHATU-WISE (INCLUDING THE
UPASARGAS) KARAKA EXPECTANCY

We have listed only the high frequency dhatus here. Given below are the tags for

following tables:

Karaka Tags
Karta K1
Karma K2
Karanam K3

Sampradanam | Sam.

Apadanam Apa.

Adhikaranam | Adhi.

Table 1: Karaka Tags

Bhvadi Gana
No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
1. Bhu v’ v’ v’
Bha_nic v v |V
Sam_bhu v v’ v’ v’
Pra_bhu v’ v’ v’
Abhi_bha v |V

continued on the next page
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No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.

2. | Dr$ vV v v
Dr$_nic vV v’ v’
Anu_drs v | Vv v’
Pra_drs v Vv
Sam_drs v | v v’

3. Stha v VvV v’
Stha_nic vV v’
Ava_stha v’ v
An_stha ViV v
Ud_stha v’

Adhi_stha v’

Anu_stha v | v

Pra_stha v’ v’
Prati_stha v’ v’
Vi_stha v’
Pari ava_stha v

Sam_upa_stha v’ v’ v’

4. Vrt v v v’
Ni_vrt v’ v’ v’
Pra_vrt vV v’
Anu_vrt vV v’
Ati_vrt v v
An_vrt v
Sam_vrt v’
Vi_ni_vrt v’

Vi_pari_vrt v’

5. Gam v v | Vv v’ v’
Adhi_gam v vV v’
An_gam v | v
Vi_gam v’ v’
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No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
Sam_adhi_gam | v | Vv
Sam_an_gam v’ v
Ava_gam v’
Ni_gam v’
Upa_sam_gam v’
6. | Sru VvV v v
7. Tyaj v Vv v’
Pari_tyaj v’
8. | Hr v iiv|v v
Sam_hr v | Vv
Ut_hr v oV
Ut_an_hr v |V
Vi_an_hr v’
9. | Sri v
An_éri v’
Upa_S$ri v’
Sam_$ri v’
Upa_an_sri v’
Vi_apa_an_s$ri v’
Sam_upa_an_$ri v’
10. | Labh v v v’ v’
Upa_labh v v
11. | Bhaj viiv|v
Vi_bhaj v’
Pra_vi_bhaj v’ v
12. | Smr v VvV v’
Anu_smr v’ v’
Sam_smr v’
13. | Arh v v v’
14. | Car v VvV
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No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
An_car v | Vv
Ni_car v’
Sam_an_car v | Vv
15. | Yaj viliv|v v
16. | iks vilv| v v
Ava_iks v Vv
Nir_iks v Vv v’
Vi_iks v oV
Sam_iks v’
Sam_pra_iks v’
Table 2: Akanksa for Bhvadi Dhatu distribution
Adadi Gana
No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
As vV v v v’
Vi_ut_as v’
Vac v v v’ v’
Pra_vac v v v’ v’
Vid v vV v’ v’
Ya v VvV v’ v’
Upa_ya v v |V
Pra_ya v’
Sam_ya vV v’
Han v v v’
Han_nic v v
Abhi_han v v’
Upa_han | v | v
Ni_han v | Vv v’
Pra_han v oV

continued on the next page
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No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
6. I v | v v’
Ati_i v’
Upa_i v v | v
Vi_ati_i v’
Sam_ati_i v’
7. Bru v oV v’ v’
Pra_bra v | v v’
8. | As v v
as v vV
as v v

Table 3: Akanksa for Adadi Dhatu distribution

Juhotyadi Gana
No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
1. Dha vV v’
Abhi_dha v oV v v’
An_dha v | v v
Vi_dha v v | Vv v’
Abhi_sam_dha v’
Pra_ni _dha v’
Sam_an_dha v’ v
2. Da v v v’ v’
An _da v v
Pra_da v

Table 4: Akanksa for Juhotyadi Dhatu distribution
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Divadi Gana

No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.

1. Jan v’ v’
Jan_nic v oV
Abhi_jan | v v’ v’
Upa_jan | v/ v’
Sam_jan | v | VvV v’

2. Man vV v’

3. Nas v Vv v v’
Nas_nic vl v | Vv
Pra_na$s v’ v
Vi _nas$ v’

4. An_pad v oV v’
Upa_pad | v | v v
Prati pad | v | v
Pra_pad | v | v
Sam_pad | v | v

5. Vid v’ v’

Table 5: Akanksa for Divadi Dhatu distribution

Tanadi Gana

No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
1. |Kr vV v v
Kr_nic v v
Namas_kr v’

Table 6: Akanksa for Tanadi Dhatu distribution
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Svadi Gana

No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
1. | Ap v v v
Ava_ap vV
Pra_ap vV v’
Vi_ap v’
Sam_ap vV
Pari_sam_ap | v/ v’
Dus_pra_ap | v | v
2. An_vr v VvV
3. | Sak Vv v v

Table 7: Akanksa for Svadi Dhatu distribution

Tudadi Gana
No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
1. Vis v v v’
An_vis v v v
Upa_vi$ v’ v’
Pra_vis v v
Ni_vi$_nic | v | v/ v
2. Muc vl Vv | v v’
Muc_nic v v v’
Pra_muc v’ v’ v’
Vi_muc v VvV
3. |Is v | v
Anu_is vV v’

Table 8: Akanksa for Tudadi Dhatu distribution
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Rudhadi Gana

No. | Dhatu | K1 | K2 | K3 | Sam. | Apa. | Adhi.
1. | Yuj VvV v
Pra_ yuj | v | v v’
Niyuy | v | Vv v’

Table 9: Akanksa for Rudhadi Dhatu distribution

Kryadi Gana

No. | Dhatu K1 | K2 | K3 | Sam. | Apa. | Adhi.
1. |Jna viiv|v v

Vi_jia v oV

Ava_jia v v

Abhi_jia | v | v | vV

Pra_jna vV

Prati_jia | v | v/
2. Bandh v’ v

Ni bandh | v | v | Vv v’

Table 10: Akanksa for Kryadi Dhatu distribution
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