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Development of Vyakarana or Sabdasastra

» Pre-Paninian: Yéska/’ S Nirukta, Pratisakhya Texts, Apisali,
Indra, Kasakrtsna, Sakatayana, Vyadi, etc

» Panini (¢.500 BCE): Astadhyayi Sutrapatha, Dhatupatha,
Ganapatha

» Katyayana: Varttika, Pali-vyakarana

» Patanjali (c.100 BCE): Mahabhasya

» Sarvavarman: Katantra-vyakarana

» Candragomin (c.450 CE): Candra-vyakarana

» Devanandin (€.450): Jainendra-vyakarana

» Bhartrhari (¢.450): Vakyapadiya, Mahabhasya-dipika



Development of Vyakarana or Sabdasastra

» Jayaditya, Vamana (¢.600): Kasikavrtti

» Jinendrabuddhi (¢.900): Kasikavivarana-panjika or Nyasa
» Kaiyata (¢.900): Mahabhasya-pradipa

» Haradatta (¢.1000): Padamarijary

» Dharmakirti (c.1000): Rupavatara

» Hemacandra (c.1100): Siddhahaimacandra, etc

» Vopadeva (€.1250): Mugdhabodha



Development of Vyakarana or Sabdasastra

» Ramacandra (€.1350): Prakriyakaumudi

» Narayana Bhattatiri (c.1600): Prakriyasarvasva

> Bhattoji Diksita (¢.1625): Siddhantakaumud,
Praudhamanorama, Sabdakaustubha

» Kaundabhatta (¢.1650): Vaiyakaranabhusana

» Varadaraja (¢.1650): Laghu-siddhantakaumuds,
Sara-siddhantakaumudy

» Nagesabhatta (¢.1700): Mahabhasya-pradipoddyota,
Brhacchabdendusekhara, Vaiyakarana-siddhantamanjusa,
Paramalaghumarjusa, Paribhasendusekhara



Development of Vyakarana or Sabdasastra

Grammars of Other Languages
» Tamil: Tolkappiyam (¢.200 BCE), Virasoliyam (c.1200),
Nannaul (c.1300)

» Kannada: Karnataka-bhasabhisana (c.1100),

Sabdamanidarpana (c.1200), Karnataka-$abdanusasana
(c.1600)

» Telugu: Andhra-sabdacintamani (c.1100),
Andhrabhasabhusana (¢.1250), Triliriga-sabdanusasana
(c.1300)

» Pali: Kaccayana-vyakarana, Saddalakkhana (c.1150)

» Prakrita: Prakrta-prakasa, Prakrta-sabdanusasana (€.1200)

» Persian: Parasiprakasa (c.1575)



Sastras: Present Systematic Procedures

Most of the canonical texts on different disciplines (sastras) in
Indian tradition do not present a series of propositions; instead
they present a series of rules, which serve to characterize and
carry out systematic procedures to accomplish various ends.

These systematic procedures are generally referred to as vidhi,
kriya or prakriya, sadhana, karma Or parikarma, karana, upaya

etc., in different disciplines.

The rules are often formulated in the form of sutras.



Sastras: Present Systematic Procedures

According to Visnudharmottarapurana (3.5.1): A sutra has to be
concise, unambiguous, pithy, comprehensive, shorn of
irrelevancies and blemish-less.
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Panini’s Astadhyayiis acknowledged to be the paradigmatic
example of a canonical text in Indian tradition. All other
disciplines, especially mathematics, have been deeply
influenced by its ingenious symbolic and technical devices,
recursive and generative formalism and the system of
conventions governing rule application and rule interaction.



Panini and Euclid

“In Euclid’s geometry, propositions are derived from axioms with the
help of logical rules which are accepted as true. In Panini’s grammatr,
linguistic forms are derived from grammatical elements with the help
of rules which were framed ad hoc (i.e. sutras)....

Historically speaking, Panini’'s method has occupied a place
comparable to that held by Euclid’s method in Western thought.
Scientific developments have therefore taken different directions in
India and in the West....

In India, Panini’s perfection and ingenuity have rarely been matched
outside the realm of linguistics. Just as Plato reserved admission to
his Academy for geometricians, Indian scholars and philosophers are
expected to have first undergone a training in scientific linguistics....”

Note: The word “derived” means “demonstrated” in the case of
Euclidean Geometry; it means “generated” in the case of Panini’s
Grammar (upapatti and nispatti)

'J. F. Staal, Euclid and Panini, Philosophy East and West, 15, 1965,
99-116.
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Sabdanusasana: Panini’s Astadhyayt
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Sabdanusasana: Panini’s Astadhyayt

Now, the instruction of utterances

Instruction, namely generation (of utterances) by using
prakrti, pratyaya and other components, this is done
by grammar, and that it is its direct purpose.

[Annambhattiya- Pradipoddyotavyakhyal
Valid utterances cannot be taught by pratipada-patha
(stating each of them individually). Brhaspati tried to
teach Indra valid utterances by pratipada-patha for

thousand divine years, but reached nowhere near the
end.

[ Mahabhasya of Patanjali, Paspasahnika ]
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Sabdanusasana: Panini’s Astadhyayt
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Sabdanusasana: Panini’s Astadhyayt

How are these utterances to be known?

Some characterisation with what is general and particular is to
be provided, by which, with little effort, great amount of
utterances are known.

What is that characterisation? Utsarga (general) and Apavada
(special/exceptional) rules...

[ Mahabhasya of Patanjali, Paspasahnika ]
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Modern Scholarship on Panini’'s Astadhyayi

“Of particular interest is the stress laid on the ‘small number of
primitive elements’, themselves not used (i.e., themselves
abstract) from which the Sanskrit grammarians are said to
derive ‘the infinite variety of actual forms in use. "

“The Descriptive Grammar of Sanskrit, which Panini brought to
its perfection, is one of the greatest monuments of human
intelligence and an indispensible model for the description of
languages.”®

2J. F. Staal on Francois Pons’ letter of 1740 (published 1743) in, A Reader
on the Sanskrit Grammarians, MIT Press, 1972, p.30.

3L. Bloomfield, Review of Liebich, Konkordanz das Panini-Candra,
Language, 5, 267-276, 1929.
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Modern Scholarship on Panini’s A stadhyayr

“The idea that a language is based on a system of rules
determining the interpretation of its infinitely many sentences is
by no means novel. Well over a century ago, it was expressed
with reasonable clarity by Wilhelm von Humboldt in his famous
but rarely studied introduction to general linguistics (Humboldt
1836). His view that a language ‘makes infinite use of finite
means’ and that a grammar must describe the process that
makes this possible.. Panini’'s grammar can be interpreted as a
fragment of such a ‘generative grammar’ in essentially the
contemporary sense of this term. ” 4

“Modern linguistics acknowledges it as the most complete
generative grammar of any language yet written and continues
to adopt technical ideas from it”.

“N. Chomsky, Aspects of the Theory of Syntax, MIT Press, 1964, p.v.
®P. Kiparsky, Paninian Linguistics, in Encyclopaedia of Language and
Linguistics, VI, 1994.
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Modern Scholarship on Panini’s A stadhyayr

The algebraic formulation of Panini’s rules was not appreciated by the
first Western students; they regarded the work as abstruse or
artificial. ... The Western critique was muted and eventually turned
into praise when modern schools of linguistics developed
sophisticated notation systems of their own. Grammars that derive
words and sentences from basic elements by a string of rules are
obviously in greater need of symbolic code than paradigmatic or
direct method practical grammars....

It is a sad observation that we did not learn more from Panini than we
did, that we recognised 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
same fate: only after 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.®

®H. Scharfe, Grammatical Literaturg, Wiesbaden 1977, pp.112, 115.



Modern Scholarship on Panini’s A stadhyayr

“Panini has composed a list of formulae called sutra...serving to form
words and sentences from a given material of minimal elements...It
comprises both lists of primary elements, and a program for the
combination of these elements. These elements are the phonemes,
the roots, group of words sharing a grammatical feature, morphemes
(suffixes) having a meaning ...

The program is made up of operating rules as well as conventions
necessary for the application of the rules. It is composed in a true
meta-language very apt to its purpose, achieving the maximum
brevity, which makes it easy to memorize, and is the first and
foremost example of the formalization of the technical exposition in
the universal history of sciences. Because of its practical objective
and form, it cannot be compared with a systematic grammar of a
European type. By contrast, its resemblance to a modern computer
program is striking.”

"P. S. Filliozat: The Sanskrit Language: An Overview, Indica Books,
Varanasi 2000 (French Edition 1992), n.24.



Modern Scholarship on Panini’'s Astadhyayi

“Panini’s grammar is universally admired for its insightful analysis of
Sanskrit...Generative linguists for their part have marvelled especially
at its ingenious technical devices, and at intricate system of
conventions governing rule application and rule interaction that it
presupposes, which seem to uncannily anticipate ideas of modern
linguistic theory (if only because many of them were originally
borrowed from Panini in the first place.)...

The grammar has four distinct components:

1. Astadhyayr. a system of about 4,000 grammatical rules
2. Sivasatras: the inventory of phonological segments
3. Dhatupatha: a list of about 2,000 verbal roots...

4. Ganapatha: a list of 261 lists of lexical items...

The grammar is a device that starts from meaning information... and
incrementally builds up a completely interpreted sentence.”

8P, Kiparsky, On the Architecture oj ganini’s Grammar, 2002.



Siva-Sitras and Pratyaharas
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Each sutra has a set of varnas followed by a marker (9, %, S,
d, <, efc) called the & varna
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Siva-Sitras and Pratyaharas

Pratyaharas are formed by any of the varnas and an & which
follows it. The pratyahara then stands for the class of varnas
enclosed by them except for the intervening & varnas.

A stands for {H, &, 3, R, Z}. &% stands for {§, 3, R, 2}
A stands for all the vowels. &) stands for all the consonants.
In this way about 300 pratyaharas are possible; Panini uses 42
of them.

Recent studies show that the Siva-satras give an optimal
encoding for these 42 partially ordered subsets of Sanskrit
sounds.



Method of Astadhyayr

Panini’'s Sutras are mainly of the following types:

» Vidhi-sutra: Operational rules

» Samgna-sutra: Rules which introduce class names and
establish conventions regarding the use of terms

» Adhikara-sutra: Headings

» Paribhasa-sutra: Metarules, which serve to interpret and
regulate other rules. They regulate the operations
specified in the vidhi-sutras



Method of Astadhyayr

Examples of Paribhasa-sutras

» Sasthi sthane-yoga (1.1.49): Genitive designates
‘in place of’.

» Tasminnitinirdiste purvasya (1.1.66): Locative defines
the right context.

» Tasmadityuttarasya (1.1.67): Ablative defines the left
context.

» Yathasamkhyamanudesah samanam (1.3.10): For
groups with the same number of elements, the
corresponding elements are to be related in order.

» Purvatrasiddham (8.2.1): (From now on every rule is
regarded as) not having taken effect with reference to
preceding ones.



Context Sensitive Rules of Astadhyay:

Phonological rules are typically of the form “sounds of class A
are replaced by sounds of class B if they are preceded by
sounds of class C and followed by sounds of class D”, which in
modern phonology is usually denoted as

A — B/C—D

Panini formulates the above rule as follows:
A + genitive, B + nominative, C + ablative, D + locative.

Example: lkoyanaci (6.1.77)



Context Sensitive Rules of Astadhyayr
ikoyanaci ( 6.1.77)
iKstands for {/, u, r, | },
yaN stands for {y, v, r, |}
aC stands for all the vowels.

From 6.1.72, samhitayam is carried forward. Thus the sutra
provides that:

i,ur | —y, v, r | before a vowel, in close contact
This gives
i+a—y+au+a—v+a andsoon.

Akah savarne dirghah (6.1.101) is an apavada-sutra to the
above, and gives:

i+i=i,u+u=0a andsoon.
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Panini and Zero

Panini introduces the notion of zero-replacement (zero-
phoneme, zero-morpheme etc)

Adarsanam lopah (1.1.60) Non-appearance is zero.

There are about fifty sutras where lopa appears explicitly and
more than hundred if we take into account anuvrtti.

There are several other kinds of zeroes in Panini.

For instance, there are the & varnas in pratyaharas. Tasya
lopah (1.3.39)

There are also luk, slu and lup which correspond to
non-appearance of a pratyaya or suffix.



Vakyapadiya on Sastra as Upaya
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Worldly activities are accomplished on the basis of
different theories and philosophies. What is important
in one theory may not be so in another.



Vakyapadiya on Sastra as Upaya
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Upayas (procedures taught in astras) are to be
discarded, even though they are to be used for
accomplishing an objective. There is no necessary
limitation on such means. One accomplishes
objectives by one means or the other.

As noted by the commentator Punyaraja :

Figerrg: woAfReT Faurarsr JRtRRa
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