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Introduction

Recounting the lineage

Those who learn Vyakarana in the traditional style usually commence
their study by paying homage to the lineage:

A qI: - - qeRfA]-
Wr&raw—cjm TR A TEgl T8 [ |

» T71UIfr — author of the unparalled treatise Astadhyayr

> h[AIT — the author of vriti (a paraphrase statement) made
(and usually keyed in with the satra) after analysing what is
stated, what has not been stated and what has been poorly
stated.

> — the author of renowned Mahabhasya. This would be
filled with short questions, answers, refutations, resolutions,
examples and counter-examples.



Introduction
The antiquity of the study of Vyakarana

» The antiquity of Vyakarana as a separate and important
discipline of study can be understood from the following mantra
in the Mundakopanisad:

7 faey Afemen
forer Foar s L.

» In Ramayana, Rama describing the speech of Hanuman to
Lakshmana observes:
T S Fod A TG YTH |
qE SEAE 7 Rl |

Indeed the entire Vyakarana has been thoroughly
studied by him. Having spoken for so much, not a
single mistake was committed by him.



Introduction
In praise of Vyakarana

R. N. Dandekar, a scholar of great repute of the recent times, in his
foreword to the edition of Vakyapadiya observes:

If there is any one single branch of knowledge to which the scholars
of ancient India hive made the most outstanding contributions, it is the
science of language, One can hardly discountenance the claim that
the linguistic literature, which began with the Vedic S’ikf-E or
Phonetics, Vyakarana or Formal Grammar, and Nirukta or Etymology, has a
unique place in the intellectual history, not only of India but of the whole

world. The Asu_;dhy;y:of Panini, which is easily the most fundamental

work on Sanskrit grammar, must, indeed, be regarded as one of the few
marvellous productions in the field of scientific literature of . the world.
Speaking of Panini, the Dutch Indologist, Barend FADDEGON, exclaims with
almost lyrical ecstacy : “ I adore Panini, because he reveals to us the
spirit of India; I adore India because she reveals to us the Spirit, the
Spirit, ™



Special features of Sanskrit grammar

> No other natural language can claim to have such a
‘full-fledged’ grammar.

» It forms an example (only example?) of what is called a
generative grammar, in contrast to descriptive grammar which
most of the other languages of the world have.

» Generative grammars are those, which on the basis of a
well-developed lexicon (m) and a set of rules (ﬁﬁ), can
generate all and only' the acceptable expressions of a
language.

» Whereas, descriptive grammars are those which simply try to
describe / , and do not aim to generate ‘all’ and
‘only’ accepted expressions of the language.

'Based on some vartikas, we understand that usages of Panini ’s time
differ from those of the times of Katyayana. We must understand such
usages as innovations, and not as Panini 's oversight.



Bhartrhari ’s praise of Vyakarana

Bhartrhari, one of the greatest intellectual giants, in his Vakyapadiya observes:

IO FRIVTETE qUEEHTH d9: |

T S WESHE g4 |

TERHIETET arglor M)

ufa TafeRqer wiffaa] gerer

gere] R fafgrgdor )

g9 T T AT SIgh: |

7% TR JET WEEead |

TEIFLITHN q{mﬁﬂmﬁn (VP 1:11,14,16,22)
... Considered foremost among the Vedangas by the wise, ... therapy for getting rid of
the blemish in speech ... For those who want to get liberated here is the Royal road
without windings. ... By resorting to the study of Vyakarana that Supreme Brahman is

easily gained.



The purpose served by Vyakarana

» Right at the beginning of Vakyapadiya Bhartrhari explains why
Vyakarana of all other branches knowledge:

rdygfaaar s g fAa==)
T : AR AT SATFINE |
TERATENE AT e |

EIEERECICEIEI | (VP 1:13-14)

» The primary purpose of V'yakarana is ASGHM cAATAH —
understanding the right usage of words. Having unambiguously
stated this purpose, Vakyapadiya also recounts how this body of
knowledge (smyti) has been handed down in the tradition

meticulously:
T FFTE: |
Ffa=ge e g3 WfafAarq (vp 1:142)




The importance of Vyakarana in Bhaskara’s words

ar 3T Je9e UeH & gHme
FEFT: T deAY 98 Fra=aemerd |
JER: TIHATRHE U

QST Hafd Faorsianr |

r 98 Jaaed RER2Eg the one who knows the face of the
Veda (grammar) quite well

e % EIFRIE house of Sarasvati

g 3eAN 9% he will know the Veda itself

W:qm what to speak of other disciplines

TIHATT having learnt first

WA= a person endowed with intellect

WM he is qualified to learn this text



Relation between Vyakarana and vak

» Without sabda there is no question of discussing TsaHYcd.
Thus Vyakarana owes its existence as a discipline to sabda .

» The connection between VVyakarana and $abda or vak is

described to be one of 2 l<Iu-\|\l -3 l‘|\I‘|\| daHId. In fact, the text
Vakyapadiya declares:

FATRFTIT FET TRawd TGEH|
faada e wfwar s o

» In a similar vein the great poet Dandin proclaims:

SR ST Feel AT HETEaH |
gie TR d SAMT: AHER T 0.
If the lamp in the form of Sabda were not to be

illuminating the entire universe consisting of the three
worlds would be doomed with darkness.



Personification of vak in the Veda

TN T T FF GG ¢ A THEET O A=
FrT @Y T8 34 Ao A

TR qF

T

7 o
g O A

TSDJ:
Tl 39

Tea. JESTaI ATHReATT-3qa=arary
AG: PO

& TreereAT e g

o feEa:

By vy ag:, 30 Fs fordifa

a‘é’UﬂT{ (as the bull showers (fetches) lot of yield
when properly employed in the field

olsq:

(HETHSIH 1:17)

4 N



The organization and the content of Astadhyayi
» Besides the content, the mere organization of the text has put
many scholars to wonder and puzzlement.

» The content of the material in the 8 chapters has been nicely
captured in the following verses:?

T IO qarard Jes-Te|
ATy farand: fgdmanaraee: )
SRR Fegafe: |
AUgHAET: JaEEry T FA
U8 Wi wravresae gf: |
THe g el T aurra )

JER o TH: |
ar=fgt= yaa ey areaama )

23Ty QfEr=rEH by Hari Shankara_Pandeya.



The organization and the content of Astadhyayt

Typical examples of sutras from Chapter 1

=T TRATIOT Jareard Tea=a |

Technical terms and metarules are introduced in the first chapter.

As many as 64 technical terms and 29 metarules are introduced here,
which will be repeatedly used through out Astadhyayz .2 For example,

i@?ﬁ?{— This defines the technical term i@l. In common
parlance this term means increase / growth, whereas in

Vyakarana it refers to the characters (3, Q, ﬁ)

lﬂéﬁ‘ulz — This defines the technical term VT, which as opposed
* to the common meaning here refers to the 3 characters
(3, T, 3

3Few others of lesser utility are defjned at other relevant places.



|s there any grammar comparable to Vyakarana ?

» The answer is a cool NO!

» The sophistication of Vyakarana , the admiration it generated,
and the influence it had in the European circles, when they got
first acquainted with it, has been nicely captured by H. Scharfe in
one of the of scholarly volumes brought out in 1970s.*

Acquaintance with the Panini-an analysis of root and
suffixes and his recognition of ablaut (though only
indirect via Ch. Wilkin’s Sanskrit Grammar) inspired
Franz Bopp and others to develop the imposing
structure of Indo-European comparative and historical
linguistics. The generality of phonetic and
morphophonemic rules was rigidly established only in

the of the 19th century; at about the
same time the notion of "becoming” gave way to that of
substitution.

4 Grammatical Literature, Vol. 5, Fasc 2, Otto Harrassowitz, Wiesbaden,
1997, p. 115.

4 N



Shift in the attitude:

H. Scharfe further observes.?

A purely grammatical description of language and a
formalized set of derivational strings are hotly debated
issues today. It is a sad observation that we did not learn
more from Panini than we did, that we recognized the value
and the spirit of his “artificial” and “abstruse” formulations
only when we had independently constructed comparable
systems. The Indian New Logic (Navya-nyaya) had the

: only after the Western mathematicians had
developed a formal logic of their own and after this
knowledge had reached a few Indologists, did the attitude
towards the Navya-nyaya school change from ridicule to
respect.

When can we expect it to happen soon in India?

5 Grammatical Literature, Vol. 5, Fasc 2, Otto Harrassowitz, Wiesbaden,
1997, p. 115.

4 A



What is the contemporary relevance of Vyakarana ?

Understanding the science of language

» What is an object (karma) of a mental act?

FfeTaH & |

What is most desired by the doer is the object

» Bhartrhari further subdivides this ‘desired’ entity into broadly
three types.

1. that which is to be accomplished (nirvartyam)
2. that which is to be transformed (vikaryam)
3. that which is to be attained (prapyam)

» Of them, nirvartyam can further be of two types:

> &IRIQJJ-IM A ST — Potter makes (completes) the
pot (editing the vqume)

» TI_IAE 9@ FA Y9I — She rendered the verse
(simply the musical note got produced at the vaikhari level).

4



What is the contemporary relevance of Vyakarana ?

Type 2, vikaryam can also be thought of two types:

< smi%a — Without the feeling of being destructed

> Ex. 1: QUI@ROT HIAT T4 - The goldsmith

transformed the chain into bangles
» Ex. 2: Mother transformed the milk into curd.

< Slﬂiéﬁ — With the feeling of being destructed
> Ex. 1: §JHT AMFAAT g - The

Asokavana was transformed by Hanuman.
» Ex. 2. The highjackers transformed the twintowers
into rubble.

Pl a)



How to disambiguate?

> Suppose we may have sentences, in which both e and
appear. For example —H& FfT T H |

» This can be translated in two ways (both equally valid):

Tr. 1: Makes the loguacious.
Tr. 2: Makes the loquacious (uddesya) mute.

» Which one to take? How do we diambiguate, to convey the
desired meaning, which can be either of them ?

» The problem arises because we have free word-order in
Sanskrit, and therefore either of them can become uddesya.

» This can be resolved in English either by tagging
, Or by tagging ‘into’ to vidheya.

» What to do in Sanskrit? By using &Hjﬂgla ﬁ, we can say
@ﬁﬁ arerey H, or the other way round.

4=



The case of prapyam

» Consider the event of myself landing in China. | would
describe it simply as — 31& A= Ui |

» Since China is not a product that is generated, and hence
it is not nirvartya. Neither is it vikarya for me.% It is just a
place to be reached prapya.

» Mostly the objects of cognitive attributes fall under this
category of prapya. For example
IE TafeRHEcd TRH|
& A F AT HaaaT |
» Here the act of recounting, or contemplating on what may
happen about the future event, does not make/ alter the

event. These cognitive acts with the event,
and hence the events are mere prapyas.

8For people like Columbus, and Chengis Khan, the place where they land

i ika |
is a vikarya! ‘o



What is the contemporary relevance of Vyakarana ?

» What is an object (karma) of a mental act?

An object of a mental act is that of which the idea is
the content of the mental act.

» The idea of ‘content’ in the above definition is not only
unsatisfactory, but quite ambiguous and cloudy. Not clear what'’s
being conveyed.

» What one is looking for is not a mere
But, by which one can have some sort of an understandlng

» In fact, this is sort of comparable to what is described in the
following verse.

fram e gl ger afk aeq g
Iq7 arHafd gd & o & e
» This is because, the ‘content’ can be the object, or nexus of

objects, their relationships etc. of the intended cognition.

-4 N



Citrabandhas — Verses displaying nice symmetries

» Verses displaying some beautiful and sophisticated symmetries
have been composed from earlier times in literature.

» Such verses are called . While there are
several varieties of them, we shall now present one variety
constructed by the horse movement turagagati.

» Here the problem is to construct two (different) verses from the
same set of syllables.

» As per the traditional practice, having constructed the first verse,
all its syllables are sequentially written in one half of the chess
board Caturanga. The second one is then obtained from the first,
by picking up syllables as given by the horse movement.

» The earliest known reference of this kind of composition goes
back to the 9th century. in his work Kavyalarikara
demonstrates an example of turagapadabandha (tying up the
syllables following the steps of a horse).



Citrabandha — Example given by SiT Vedanta Desika

» Among the several works of Desika is
considered to be his Magnum Opus — where one finds a
beautiful blend of poetic genius and supreme devotion.

» The skills exhibited by Desika in composing these 1008 verse
are simply stupendous. It is nothing short of an inspired work!

» The following verse (929) is presented by Desika (in anustubh
metre), which forms the first of the turagabandha pair:

R Terren g darHr!

T A ESTIew A |

That paduka having the potential of putting an end to
the sequence of sorrows (akatata) as well as the
undesirable ends (amata), is to be always worshipped
by those who are habitual sinners. O sacred, padukal

may you lead me unto the abode of Lord
Rangaraja.



Citrabandha — Example given by SiT Vedanta Desika

fERFRT TR g aarET

qeagH

fagareraarear

T TEUSTIE A9

That paduka having the potential of
putting an end to the sequence of sor-
rows (akatata) as well as the undesirable
ends (amata)

by those who keep committing sins per-
petually (by habit)

is to be worshipped at all times

O, the sacred Padukas

playfully

me

unto the abode of Lord Rangaraja

lead



Citrabandha — Example given by Si1 Vedanta Desika

The movement of the horse and the verse that gets generated
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Citrabandha — Example given by SiT Vedanta Desika

The verse generated by turagagati and its meaning

R SIS AT ATe S T
g Hr T el 9rar diqeh il

The vigrahas of some of the compounds appearing in the above verse
in presented below:

T — T (@) T (It

AT TEY (yH) TS g gEawst=:, a

TOFTEA — T AT, T TH (A=) Tt

el - W IE: am%(qmﬁw gea:)

geaer - T @) T 9 9¥an, o
@zt gfer



Citrabandha — Example given by SiT Vedanta Desika

T THEEUSTEr O Ae S 9

sledr AT dA9eRE |l

HAGS AT — That [paduka] which protects the people
who are unswerwing from Dharma

U REU — (and) that which brings back what has
been lost

s M9 S - s dwelling in the mersmerising light

RIRERESEY — (Similarly) that which brings in bliss
to those who engage themselves in
penance

— (and) that which destroys the pitiable
o state
qladr — of those who shy from performing sins

qrAr — isto be gained



A note on splitting the Syllables / Sandhis

» In order to obtain the second verse from the first, the first thing
that we need to do, is to split the syllables in order to arrange
them in the cells of the caturanga.

» Doubt arises whenever we encounter a conjunct consonant:
Should we club “hanging” consonant(s) (without vowel), with the
previous syllable or with the ?

» This cannot be settled “blindly” unless we know the nature of the
conjunct consonant, that can arise in two ways:

» The conjuct consonant that is an integral part of the word —
as in the case of the word 7§, and

» The conjuct consonant that arises because of the sandhi —
as appearing in the string

» For the word {§, it seems there are two ways of splitting:
o

> Are both forms valid? Or, only either of them?



A note on splitting the Syllables / Sandhis

» The word {§ (appearing in T&IST) can be etymologically
derived as: TFId 3&'@7{ = {§: |7 If one were to do the

— getting into little more details — we have,

T = @+9T+3)+ 97 (1)
- @+T+M+ A (T FEEA) (2)
= @+D+T
= T+ (TYIETT EfS) (3)
- § (ITENE I WE:) (4)

» Though all the above sandhirules are nitya rules, they are
context-based. Hence, the tranformation of A{¥d into S
as indicated from (3) — (4), happens because of the presence of
T

TEEY FiT TEAUT AEOTT I5T W I |



A note on spliting the Syllables / Sandhis

» While writing the syllables in the cells of the caturariga, if the T
were to be separated out, then by the nyaya
, the A{EM would remain as it is. Thus the

splitting as indicated in 18/15 in slide 5 is perfect — there is
nothing wrong as per the rules of grammar!.

» However, it is purely left to the choice of the poet to split the
syllables in Tg as or

» This is a freedom that in given to the poet as per the accepted

norms: (ﬂ’wﬁﬂﬂq@@f ﬁ'CIT[:) l. However, it must be noted
that, all the cells in slide 5 end with vowels. This is invoilable rule!

» By the same argument, while splitting the syllables in ¥a2d and
placing them in the cells it can be done as

(Tlz[F[a] or [T[E][A[T]

» The choice is left to the poet, and is dicated by his convenience!




|s Sanskrit grammar a Context-free-grammar (CFG)?

With simple examples of sandhi rules we would like to illustrate why
Sanskrit grammar is not a CFG.

Example 1: Suppose we would like to combine the two words

TF + TFH (5)

Here the last letter of the first word is 3, and the first letter of the
second word is U. As per the rule give by the sutra 3@?@ (6.1.88),

the two letters would be replaced by the letter Q That is,

®)

Hence (5) becomes,

% + § + FH = (FFH (7)



|s Sanskrit grammar a Context-free-grammar (CFG)?

Example 2: Suppose we would like to combine the two words

T+ U3d 8)

As in the previous case (5), here again the last letter of the first word
is 3, and the first letter of the second word is 4. Hence, one expects

the word in combined form to be aaﬁ But that’s not the case!

Actually, another rule given by the siitra Q'% UTEYH (6.1.94), comes
into operation preventing the above form. Without getting into finer
details, it essentially states that if the second word happens to be a
‘verb’ commencing with U, then the two letter have to be combined as
per the prescription given by this satra, which may be written as

(choose the latter form) 9)

Hence (8) becomes, W + U + SRR Sk



Some observations

» Several concepts and methods of Panini have inspired similar
concepts and methods in Modern Linguistics.

» Sanskrit grammarians have arrived at a very systematic method
of analysing the meaning of a given sentence (

» This point was highlighted by Briggs in his paper, and he even
argued that the method adopted by Sanskrit grammarians is
akin to what is referred to as knowledge representation in Al.

» With sufficient research, | am sure we can discover several novel
techniques by and investigating the
concepts, methods and techniques of Indian grammarians.

» How are they relevant to computer science?

» At this point, we can only say that they have great potential—a
fact which is proved by the several concepts spawned by the
study of Sanskrit grammar by Europeans in 19th and 20th
centuries!



How to harness the potential?

» One way to do so, is to initiate a national program for developing
all the standard computer applications for processing Indian
languages.

searching for a string,

spell check, grammar check,
predictive typing

finding synonyms, antonyms, etc.

vV vy VvVYyy

» These are widely available for English, Chinese, French,
German, Russian, or even Spanish, but not for Indian languages.

» Though several texts in various local languages of India
(Sanskrit, Tamil, Malayalam, Telugu, Bengali, Marathi, etc.) are
available in digital format (thanks to Google!), most of them are

, and we do not have any text processing
facilities!



Concluding remarks

» In my understanding there are three major tasks on which we
can work on:

1. Text processing tools to handle Sanskrit and as other Indian
languages.

2. Digital to voice converter and vice verse that can help
people read texts, as well as record in Sanskrit and other
regional languages.

3. Machine translation tools to move from one language to the
other.

» Itis in 3 that the most systematic structure of grammar
(‘scientific’ if one may call so) that has been created by Panini,
has been found useful.

» In fact, this is what one means by saying that the Sanskrit or
Sanskrit Grammar is ‘useful for Computer Science.



Concluding remarks

» Needless to say several brilliant computer scientists have to
engage themselves in order to accomplish this task of machine
translation.

» But they can’t move much forward without the help of
grammarians and linguists.

» What is most desirable is a blend of all these in the same
individual. To begin with, at least we need to have a group
consisting of both these set of people who can understand the
language of one another.

» It is high time that we focus our attention in training a large group
of scholars who have high competence in modern computer
science, Sanskrit grammar and the modern Indian
languages—most of which would have their base in Sanskrit.

» In this process of developing expertise, it is possible that we may
end up becoming



Thanks!

THANK YOU !




