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Lecture-4
Panini's Astadhyayi

In this lecture we shall deal with the work of Panini.
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And other grammarians in India and the kind of influence they have had on the development

of mathematics. So in this lecture I will say something about the development of vyakarana

sabdasastra  grammar,  something  about  the  centrality  of  Panini  in  Indian  tradition,  some

discussion of the nature and purpose of Paninis's grammar, few quotes on model scholarship

as understood Panini Astadhyayi.

We will in particular discussion something about the sulbasutras and the kind of techniques

that  arise  from them,  the  nature  of  context  sensitive  rules  and other  techniques  in  (FL),

something about the idea of zero and Panini and I will say something about the (FL) how it

says that Panini's grammar is (FL) we will explain what it is (FL).
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There are many pre-paninian text, Panini (FL) is not the first the grammar of Sanskrit, there

are many pre-paninian grammarians (FL) we all know there were several (FL) text in various

(FL) of the Vedas, Panini himself refers to officially (FL) text with 8 chapters, (FL) that is the

collection of sutras, there is a there are 2 alike text with the (FL) on Panini Astadhyayi was

written by katyayana (FL) Patanjali.
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There were other  systems of grammar also in the post-Panini era (FL) is  a very famous

philosopher, he wrote a very important text (FL) he also wrote a commentary on mahabhasya,

he all  know that he wrote that the famous (FL) Jayaditya Vamana wrote the first simple

commentary  on Panini  (FL)  this  was commentary  upon Jinendrabuddhi,  Kaiyata  wrote  a

commentary on Mahabhashya.



Dharmakirti is a Buddhist grammarian wrote the text book Avatar, Hemaandra was a scholar

of several  disciplines  in Gujarat,  he wrote grammar  of (FL) also.  Vopadeva passed book

about the (FL) standard text like (FL) north India. A new tradition of grammarians the using

the tradition called (FL) tradition start at in 1415 century Ramacandra Prakriyakaumudi.
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Narayana  Bhattatire  a  well-known  author  of  Narayana  he  was  a  student  of  the  great

astronomers (FL) can the standard text which was learnt by students Panini's grammar was

hardly  studied  in  the  original  format  after  17  century,  people  studies  Bhattoji  Diksita

Sihhantakaumudi  or  several  which  causes  inflammation  which  is  what  is  study  today,

Varadaraja Laghu-siddhantakaumudi sara-siddhantakaumudi.

Discussion of philosophy of grammar was equally important in this modern period (FL) then

of course most of you are aware of the great grammarian and philosopher Nagesabhatta in 18

century who wrote several very important text Paramalaghumanjusa,  Praibhasendusekhara

many many other important.
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Parallely  there  was  an  influence  on  grammars  in  other  languages  also,  Tamil  had

Tolkappiyam  in  very  ancient  time,  then  Virasoliyam  Nannul,  Kannada  had  Karnataka-

bhasabhusana,  sabdamanidarpana,  karanataka-sabdanusanana,  Telugu  had  Andhra-

sabdacintamani,  Andhabhasabhusana, Trilinga-sabanusasana, Pali is a very important from

ancient kaccayana (FL) there are later grammar like saddalakkhana.
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As explained in the (FL) also that sastras in India do not initiate a set of propositions, they

explain as a procedures, and these procedures are in different sastras then I could have remain

like (FL) etc. and the basic text of various sastras actually and for these procedures in the

form of sutra.
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There  is  very ancient  saying of  found (FL)  or  what  a  sutra  is,  it  just  explain  the  major

characteristic  of sutra  (FL) that  it  has to be concise,  unambiguous,  pithy, comprehensive,

shorn of irrelevances, blemish-less etc. This generally acknowledge that Panini's Astadhyayi

is the paradigmatic example of such a sutra text.

(Refer Slide Time: 06:20)

As explained again in the introductory top Panini holds the same kind of position in Indian

tradition as a Euclid, Euclid has in the (FL) European tradition.
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Now what is the basic purpose of Panini's grammar which are in purpose of Panini's grammar

(FL) is the first (FL) it is the first (FL).
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He has written a (FL) which is written on commentary on (FL).
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Instruction namely generation of seconds (FL) by using prakrti, pratyaya in other component.

So the words of Sanskrit are generating or produce like you have sort of book you have

various basic unit then you sort of the so that is the nature of the Panini's grammar. That you

have the basic units prakrti, pratyaya and things like that in other component and from that

you produce valid utterance, valid (FL) that is the valid use of Panini's grammar.
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And the same thing is explained in a different way by Patanjali who is explaining that what is

a ideal way to teach correct sentences, correct word. So the ideal ways who list all of them

and then he says the (FL) tried to follow this method to inspect Indra and he took 1000 divine

near each divine is supposed to be 360 years. So it took 1000 divine years to teach Indra, a

list all valid the word, sentences etc. and he could not list it at end.



But of course that is the ultimate method that you really want to say without any doubt that

you know the correct sentences, you have to be able to have a list with you, but that is not

even  be  possible.  So  we  have  to  do  something  we  have  to  take  records  to  a  different

methodology.
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(FL) instruct the valid words and attendances of the languages (FL) ideal Sanskrit project

used to be thought to students till 56 years ago to learn how to learn Sanskrit, (FL) what is

that method, that by a small effort you are able to understand large number of correct valid

occurrences in Sanskrit that method is (FL) means general rule (FL) means exceptional rule.
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So by a set of general and exceptional rule we tried to approximate and reach all possible

valid occurrences of the Sanskrit language in that is the method that Patanjali is formulated



and remember right at the formulation of what is grammar, (FL) is important is not more

important than the general rule (FL) he has given Pathanjali there is giving two examples of a

(FL) these are the 2 sutras which tell you the first one is the general rule.
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(FL) the second one is (FL) to be used that, we will not going to such technicalities, so we

will  see  an  example  of  (FL)  while  discussing  find  grammar. So quickly  let  us  see  how

modern scholarship has understood Panini grammar how they have been salt of bewildered

surprised by its depth in detail.

So  even  as  early  in  18  century  (FL)  became  aware  that  Sanskrit  grammar  are  doing

something very different from the grammar text that was not believe, they are trying to use

primitive element to derive the infinite variety of actual foreignsic use, the grammar that are

in general user what are called as paradigmatic grammar. Paradigmatic grammar are where

you learn finish for identity as it is.

We do, do that even in Sankrit today, when we install of due remember the (FL) this is an

example  of paradigmatic  instruction.  So you remember (FL) both this  ways,  but  Panini's

grammar is to tell you to how to derive (FL) and it will tell you derive all chapters and all

values and all things. So it is different from the paradigmatic grammar that was generally

known in Europe.
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And (FL) field is explaining Panini's grammar as the best descriptive grammar of Sanskrit

(FL) in 1930 descriptive grammar for the technique that grammarians are very high, then this

new thing called generative theory of Syntax started in 1964 (FL) is writing that this tradition

in Europe goes back to Humboldt in 1836 and then he also says Panini's grammar can be

interpreted as a fragment of such a generative grammar in essentially the contemporary sense

of the term.

And it has one of the leaders of the generative grammar tradition in modern times says the

modern  English  acknowledge  modern  linguistics  acknowledges  it  has  the  most  complete

generative grammar of any language yet returned and continues to adopt technical ideas from

it.
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There is another scholar who is trying to explain that when modern scholarship confronted

itself with Panini's grammar much of it sounded very true end unnecessary and somewhat

confusing and later on when similar techniques did get developed in Europe, some of them by

under  the influence  of Panini's  grammar  itself,  it  become very clear  that  Panini  is  doing

something very interesting if not very something very sophisticated.

So then nothing has happened to the Indian tradition of Navya Nair which people thought

was coming les utterances till  similar techniques became known in Europe and they were

then understood to be something philosophically significant.
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And  another  very  important  scholar  of  Sanskrit  saying  to  explain  how  the  structure  of

Panini's  grammar is  different  from all  other grammar that  it  uses basic  elements  such as

phonemes,  the roots,  group of words,  morphemes and then produced by a  set  of roots a

meaningful  sentences  and  he  also  says  that  in  the  universal  history  of  sciences  Panini's

grammar is a first and foremost example of formalisation of technical exposition.
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And it looks very different from the paradigmatic grammar but it is something like a set of

computer programs or something like that. So another modern college explain how generate

this modern technology Panini's grammar mainly because many techniques have been not

understood based upon it at various time. So the distinct components of Panini's grammar of

the following (FL) which itself has about 4000 sutras.

Sulbasutras which is a collection of phonological sound segments (FL) which has about 2000

verbal roots, then ganapatha which is a specific list of items there 261 as a list, and grammar

is a device that takes you from a certain meaning that you formulate in your mind to the final

expression of what you want to stay in the form of a sequence of sounds.
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So we will first look at the sulvasutras, these are called (FL) there are 14 of them (FL) etc.

mostly classified based upon the way the sounds origin in when speak them. So each of these

formulae has one symbol at the end which is called (FL) is to produce a subsector sounds that

we need in the grammar, whenever you want to say this sound instead of listing them we will

make a simple formula and bring that list by that formula.
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So this technique is known as pratyahara technique, so when we say (FL) the first two sutras

of Panini.

(Refer Slide Time: 16:55)

So when you say (FL) we are using (FL) we omit this and we omit this, so the formula (FL)

stands for the high sounds, if we say (FL) it only stands for 3 sounds (FL) so by now it should

be clear to you the kind of technology Panini is using. (FL) will stand for all the above (FL) is



the pratyahara (FL) and of course you can see that this 14 formula and the last letters of the

(FL) there to be omitted and mathematically you can form 300 such pratyaharas like (FL).

You can for 300 pratyaharas, Panini in his Astadhyayi is using only 42 of them and this is

always been a question because whenever you discuss Panini the Indian grammarians also

want to prove that he has used the shortest means or the simplest means to do something and

so the question has been asked that could we have listed this 42 subjects that Panini is using

by a different set of pratyaharas which is simpler and this question has been answered.
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That it is not possible that this is in fact the optimal way of encoding 42 orders subjects of

Sanskrit sounds this 14 pratyaharas sutras are the best of the optimal way of doing that. So as

we saw the 4000 sutras of Panini there are various kinds of sutras. There are vishi-sutras

which tell you what is to be done, what rule for either changing a sound or including (FL)

certain context or that doing something in for some obtaining some meaning.

There are Sarnjna-sutras which introduced groups of entities or establishes some conventions

in use of terms. There are adhikara-sutras which are heading (FL) we will be discussing this

and this is this points will keep following, what are the techniques used in Panini's grammar

is something called Anuprati that you take the same word in earlier sutras and they use them

assume them in the latter sutras also.
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Most important of paribhasha sutras they tell you did you like the other rules they regulate

operation of the other rules. So let us see some examples of Paribhasa-sutras (FL) yoga the

sasthi when it appears it will mean in place of so if you want to replace one sound to another

sound  you  use  the  sound  that  is  to  be  replaced,  you  use  it  in  the  genitive  case.

Tasminnitinirdiste purvasya locative defines the right context.

So if you want to say before something a certain change has to work at the later point the

later sound is used in the Tasminnitinirdiste, Tasmadityuttarasya, so something which follows

a given sounds in operation is to be done you indicated by the Panchami vibhakti are the

ablative  case.  The  other  rule  is  yathasamkhyamunadesah  samanam,  if  there  is  a  set  of

transformation  in  2  sets  of  entities  are  given  you  correspondingly  take  one  to  the

corresponding thing in the other side.

That is the same number you just follow a simple rule 1-1 corresponding. These are simples

paribhasa-sutras  and  there  are  very  complex  (FL)  in  fact  one  of  the  most  interesting

paribhasha-sutra Panini is called the (FL). Purvatrasiddham this occurs in the beginning of

the second padha of the 8th (FL). So this says that all those sutras of Panini which start with

the first (FL) up to the first part of a (FL) or taken to be (FL) with respect to the later rules.

That means the later rules do not exist as far as the earlier rules are concerned. So the later

rules come in a linear sequence there called the (FL) so each of them also the same (FL) will

follow, so in operation that you do in using rule of (FL) 8th chapter then you cannot bringing

an operation of the second chapter of Panini following that. So all of them are (FL).
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So Panini grammar as you can see as many many complex ideas like we will just examine

one kind of rule that is used in Panini, just to see the operation of the previous (FL) that I

discussed (FL) etc.
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So a context sensitive rule, what I mean by that is something like this, I written it like this

which means that if this A is standing between C and D then it will go to D, this is the nature

of the rule, such a rule is called a context sensitive rule. That A goes to B, then C is before

that and D is after that. Now in Panini's grammar such a rule is formulated by on A you put

the (FL) and on B you put the (FL), on C you put the (FL).
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And on D you put the (FL) and you state your rule then it means that C is before D is like that

in the context A goes to B, let us see this with the well known what is called (FL) so when a

oval follows this set of (FL) which is in the (FL) this will become YaN, so C+one of the (FL)

E+oval goes to (FL) the vowel follows E, E will become YaN, similarly (FL) so let us write it

in Sanskrit itself E will become (FL).
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Similarly so by the (FL) rule Panini is doing what is called the Yan and the so something a

very simple thing let us take (FL) so here is the (FL) and A is R which is following so it

immediately become (FL) E+R will become (FL) this is called the YaN and the so Panini is

saying that this is completely characterised by this formula (FL) that will become YaN. Now

we also know that (FL) so that is an exception.



So that exception is called samhitayam (FL) this is sutra called 1.101 on Panini and that (FL)

when (FL) when the same sounds follows (FL) this is how the rules of Panini.
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So  scholars  are  speculated  that  some  of  the  important  influence  of  Panini  on  Indian

mathematic could have been the invention of zero itself. Now Panini introduces the idea of

Lopa and even in the first (FL) Panini ashtadhyayi of chapter, the Sudarshan (FL) there about

50 sutras where (FL) this number will be more than 100 if you take into account and that is

taking the earlier world in related sutras.

In fact to later examples is a case of anu anuvrtti noted it in (FL) you take word samhitayam,

samhita means sounds occurring here to each other that is when you are doing what is called

give for the combination and (FL) as we know in Indian languages. So when (FL) are close to

each other samhita (FL) when they are very close to each other that is when these changes

occur.

So the word samhita is obtained as Anuvrtti in understanding the Sutra (FL) this is the kind of

way in which sounds are the words by anuvirtti Panini Sutra. So the idea is that when some

(FL) is removed that is sounding like a zero because like that point what is to be done and we

told by another one. So this is like when we say when you want to multiply if the 0 was not

that the multiplication will go one way.

If the 0 is that the there is a multiplication will go another way, in fact the cancellation in

Panini will also be going similarly when the 0 mark is there when it is not there. So that is the



way 0 appears as a linguistic element in Panini ashtadhyayi, there are also other versions of 0

which are known as (FL) so anyway this is a very technical subject and I will not be saying

more on that.
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Is this example clear or is there any doubt ok, now we come to how the Indian philosophers

understood on Panini's grammar, as you all know that in Delhi around 4000 rules are sutras

party is able to formulate all rules for formulating correct words in Sanskrit and this it has to

aid or aid of other this like (FL) of course the sulbasutras also. And it was very successful,

there is (FL) was considered wrong.

But  even  then  Indian  philosophers  (FL)  like  Panini's  grammar  is  only  an  approach  to

language, it is not a substitution for the reality of language itself in fact in Pathanjali (FL) like

at  the  beginning  there  is  a  discussion  that  when  we  want  words  we  do  not  go  to  a

grammarian's and ask them or when we want sentences or when he want to say something we

do not go to a grammarian and say give macro environment a few sentences or give macro

environment 2 words.

Unlike when we want parts or when we want vessels we go to a metallurgies metal worker or

a potter to give us pots and vessels. So a grammarian is working with the language which is

already established in the world, the reality of the language lies in the world, the grammarian

task is to give an approach to that reality and therefore (FL) is here explaining the philosophy

of Sanskrit grammarian.



This  is  impact  the  philosophy  of  most  others  (FL)  also  in  Sanskrit  (FL)  activities  are

accomplished on the basis of different theories and philosophises. What is important in one

theory may not be so in another and both commonly known (FL) is a very big work comment

with this very difficult to understand without looking up its commentaries. So this (FL) is

widely quoted by Indian astronomers also.
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Bhaskara  1  in  his  commentary  of  Aryabhatiya  codes  this  words,  (FL)  commentary  of

Aryabhatta (FL) the procedures got in sastras are only means and (FL) to be discarded even

though if (FL) we have to use that is which purpose is for accomplishing this object they are

they have no higher status than that (FL) to accomplish the object (FL) are uses and there is

no other imitation also, that there is no they can spend that you put on the methods that are to

be used.

And in  impact  as  regards  the  meaning  most  people  do know what  the  meaning  without

having to go through the grammarians exercise, now the way this is understood is from the

commentary of (FL) basically saying (FL) so one teachers may like to teach such grammar to

Panini's grammar and another teacher may would like to use another system of grammar, if

all of them but equally well there is really no limitation on which is the system to be called.

There is rarely sophisticated understanding that you almost come up with fairly complete

theory of mechanism for characterizing all valid worlds of sentences of a language you also

say that this is only an inch and if others are coming up with other formulations which can be

equally successful or at least which can which are use you are free to go ahead and use it.



This is the kind of philosophical principle that the grammar is only a means for understanding

valid occurrences.

The valid occurrences are the out in the world is something that is very important even in

other sciences when discussing the relation between theory and observation in Astronomy.

This kind of a principal files say more directly, so I have site at this (FL) but on the entire

Panini's sastras (FL) is a means for understanding and this was the kind of understanding that

Indian grammarians had in setting up the grammatical formulation.

This is I think we have summarise some essential features of Panini's grammar which are of

importance in understanding the development of mathematics in India, Thank you.


