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DESIKA - AN APPRAISAL OF THE NATURAL LANGUAGE
UNDERSTANDING PROJECT FOR SANSKRIT

Natural Language Understanding involves representation in Computer of
knowledge pertaining to words of a natural language, their denoted objects,
their environment, and their related objects.

Various linguistic theories describe the mechanisms of word sense determination
and word-meaning relationships. This topic is quite complex for representation
in a Computer owing to the fuzzy or qualitative nature of its logic/underlying
principle.

To a large extent, a study based on ontological classification of the domain
represented by linguistic elements and an empirical or heuristic-based connection
and inference mechanism may help the issues involved to be understood better.

Ancient Indian Sciences have discussed this aspect in great detail and cover
the subject of linguistic information exchange process exhaustively. All these
works are in Sanskrit, a natural language with a well-structured grammar. It
will be beneficial to pursue the study of the pertinent literature in this regard,
model the concepts therein and build a prototype system to weigh the relative
merits of the Indian system of linguistic analysis.

Following is a short appraisal of a possible effort with a fixed timeframe, clear
output specification and a defined method.

OBJECTIVE: A. LINGUISTIC: -

'UNDERSTANDING' a natural language input (in the form of an isolated
sentence, for example).

[This understanding should be demonstrated in one of the following ways:

1. BY PARAPHRASING THE INPUT {by changing the voice of the construction
(active to passive and vice-versa), by synonymous explanation/description, or in
a "classically structured format", described in the Indian Sciences and termed

as "TsIENT:"}.
2. BY ANSWERING QUERIES ON THE INPUT (which involves Inference,
Connection, Coherence, Reference etc.).

3. BY SUMMARISING THE INPUT (in the form of a precis or gist, by picking
the key thoughts in the input).

B. COMPUTATIONAL.: -

1. Developing suitable custom-made tools for NLP, creation of function/
procedure libraries, data libraries in defined formats for networked mode
operation, tools for lexicon building, creation of Dictionary, Thesaurus,
Concordance etc.

2. Devising appropriate technologies for linguistic data storage, processing and
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retrieval. These could include Parallelisation, proper choice of the data
structures, hierarchies, inheritance, chaining procedures, indexing, quick
accessing, programming language modifications to accommodate linguistic
processing needs, means of networking of databases created etc. (In fact, an
attempt to simulate the features of Panini's Ashtadhyayi by a Programming
Language would be amply rewarding, but quite challenging).

3. DEVELOPING A LANGUAGE-INDEPENDENT KNOWLEDGE REPRESENT-
ATION SCHEME BASED ON ANCIENT INDIAN WORKS.

4. Design of a 'Linguistic Workstation' aimed at helping Language research
through Computers.

5. Critical comparison of available Al languages for suitability to linguistic
studies.

NOTE: THE PROTOTYPE WILL BE BUILT FOR SANSKRIT.
Reason for choosing Sanskrit for the prototype:

1. Richness of available literature on the subject and the depth and exhaustive
nature of the analysis.

2. Clearly laid out frames of reference and grammatical and logical structure
of the language being precise, thoroughly consistent and transparent.

3. The analytical methods are easily extendable to other Indian languages (and
Pali & Prakrit), including some of the results. This would be helpful in Machine
Translation.

4. The phonetic based nature of this language will be useful in Speech input
case as well. The grammar also extensively covers the spoken aspects of the
language including accent.

5. The resources are ENTIRELY INDIGENOUS.
A. CONCEPTUAL ISSUES
Introduction

Natural Language as a mode of giving expression to thought processes in
written (or spoken) form is a powerful medium for information exchange. Since
it is a conventional system based on symbols (for writing) and a set of myriad
factors shared by a large number of native speakers, who also possess large
amount of background or world knowledge, the effectiveness of communication
in the human case is quite high, there being various means of self-correction/
orientation even with incomplete or incorrect data.

While attempting computational study of linguistic processes, a good knowledge
about the theoretical basis for the denotation of meanings by words is essential.
Also, multiple senses of words need to be analysed for the underlying principles
(including the etymological and exegetical aspects). Here, the ancient Indian
systems have devised analysis of what is termed as "S&®I"h" or potency of
words to denote one or more objects, physical as well as abstract, genus as
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well as specific, entity or action, real or non-existent etc. This analysis describes
the process of human cognition (understanding) of verbal inputs and is what

is precisely meant by & or h-Ug or .

There is also a need for typical classification of objects based on essential and
additional characteristics for each type of a minimum set of well-defined
categories. This also has been described very precisely and exhaustively in the
ancient Indian treatises under the topic of "UgTdTRImT:",

Even about the method of analysis, there are copious details as to the frame
of reference, sources and objects of knowledge, their domain of applicability,
validity, means of testing, possible defects, theory of error, perception process
per se, its fallacies, logic, its applicability and limitations, principles of deduction
and inference, process of comprehension of meanings of words etc.

Thus, it is felt that a system based on the study of the three major branches
of ancient Indian intellectual enquiry, viz. Logic (|TIRM#H), Grammar (ATehIUT=TH)
and Study of Vedic text interpretation (HTHERIH) will throw light on many of
the basic issues mentioned. We will also get a good insight into the computational
aspects of language processing by this effort.

As =<4 is a key contribution to study of language and its understanding
process (Ih9g) by the ancient Indian thinkers, the system proposed will be
based on the technical material given in the following authoritative sources for
the various issues and viewpoints:

1. Paninian Workbench: - Besides the five works of Panini, a1fde of rcama=;
HENMTT of UATes; IRl of SANGA-AH; HEadar of Mgisianad; and its
commentaries. This will be the main reference initially, especially for the
choice of topics and modules.

2. WIEA:: - AATIRHAH: WR-Xh-THIRIAT of SFRRIAHIGER; =TIHII of FTI=NIE;
THEST of TaaATY; Toheug of Tahg;

SITRIHTH: ITIISrT of Mg, JATHIPINU of HIVSHE; IATHI-THEI-GIAIET of

AR, SYRRRET of AF

T HRATH: MTgIg=IH of WUSed; BIh/T= qMdsh of HFHTNGE

o o o o
dQl=adHdH: ~ATAHNR] & of dT<I<RIh; ATAHTIn M of deTd<RIh

With the help of domain experts, the finer aspects contained in works like
RIfThaTe, ITHTUYETE, HiHaTe and Sgcdiag of &MY etc. would also be consulted and
incorporated.

Technical Issues:

Any word in Sanskrit is made up of two components, namely, the base and the
affix. The base denotes the object intended by the word while the affix part
provides additional information by suitably modifying (or declining) the base.
Affix is a common word to cover prefix (as in verbs and derivatives), in-fix (as
in case of compound words) and suffix (as in nominal and verbal forms).
Various grammatical case or governing relationships, number and gender are
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denoted by these declensions.

There are six cases as Agent (), Object (&), Instrument (3?1’), Recipient/
Beneficiary (H9<H), Reference for separation (3f97€H) and location (31TereRT).
These designate the functional relationship of the word with the activity marker
(verb) present in a sentence. Thus, any word inherently and integrally contains
the semantic information for sense coherence in a sentence.

This aspect of Sanskrit is responsible for simplifying the process of semantic
extraction and makes it deterministic. The rules of grammar provide the
framework for the formation (and so analysis, to an extent) of a word for a
given information to be conveyed.

Words in Sanskrit are classified into two major types based on the affixes that
get attached to the bases, as nominal class or Ha= (literally those which end
with ¥9 suffixes) and verbal class or Tds=I (literally those ending with s
suffixes). The former ones decline (or get inflected) as aforesaid into cases to
denote various functional relationships. There are about 325 types of =1
based on the declensions and cover all nominal word forms including actival
class or primary derivatives (F&=), secondary derivatives (d&d) and compound
words (HATH).

The latter type decline to indicate various tenses/moods, voices and other
aspects like causal, desiderative, intensive, reflexive, abstract forms etc. along
with person and number. There are about 2000 verbal roots in ¥Tq4ié and these
decline into a few lakhs of forms on the above basis. This is the richest
category of word-forms in Sanskrit.

There are certain Indeclinable word forms which are mostly particles, infinitives,
participles etc. and these technically come under the nominal class. Semantically,
these modify the word meanings in an adverbial, adjectival or substantive
manner. Also, certain adverbial prefixes come under the indeclinable category.
These are of about 100 types covering a list of about 700 words and procedures
for deriving many more.

Since the word types are few, their classification and coding on parametric and
declensional basis is relatively easier. This is useful in analysis of word senses
to a great extent as will be shown.

The codes are devised for the ending, gender, sub-type (from the declension
point of view and string pattern matching), suffix type or finished form, case
and number for Ha=is, I, YaI, B4, HH, 8¢, 3, ¥, ¥ and T3¢ types etc. for
Tas=ds and UTAURRH, SIefeh, $He<d, drgdr<d, and their sub-types etc. for 3=ds.

Having known the word types and codifying them, a lexicon is built containing
the commonly used words with their codes. Here, the gender determination
rules have enlisted certain words with given genders, while for the rest generic
conditions are spelt out.

To begin with, a vocabulary of about 3000 words have been chosen, which
represent all the possible word types, so that while growing the dictionary also
it is done in a categorised manner rather than in a natural order. The YUTqqro
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has been codified as described above and is the verbal root lexicon for the
system. A list of the various types of 3¥=Js with codes aforesaid is the lexicon
for indeclinables.

The database is then prepared which, in the case of §a=Is and Tdg=s is in the
form of list of suffixes for each distinct type of base declension (modified §9
and fdg suffixes) with the code cross-reference which is unique for any base
type. In some special cases where only one base of its type of declension exists
(from the modified suffix point of view), the finished forms may themselves be
stored in database.

The word level analysis then proceeds as follows:

The word is checked in the lexicon for =& (¥faucrh) first and in case of a
match, the identification is put out in terms of the type and meaning category.
(e.g., 9q, da1, ™, 9NIq etc.)

It is then checked for derived (®T&lTUI®) 3¥=ds with the proper module (rule-
based) and in case of a match, the proper identification is put out. (e.g., T,

AN, T, ITIH)

Then, it is checked for ¥9=1 against finished forms. The results of both these
checks notwithstanding, the given word is 'exploded' into each of its component
vowel and consonant parts, starting from the right end, by a process of
matching the RHS part with the list of suffixes and the LHS part against the
lexicon for match in the string form as well as the type specification (code).

When a match is found, the identification of the word is put out and the
process continued till the left end of the word.

For compound words, further level of explode is used which is described in a
short while.

The process is repeated for fdg=Is similarly with RHS part being checked
against suffixes' list and LHS part against ¥Tq4ro, with proper checks for 7o,
fIeuT, UaI, ¢, and the tense/moods.

Additionally, check for presence of verbal prefixes (39997) is done starting with
the left end and in consultation with the list of Iu&ds. The | rules are
invoked at this stage.

By increasing the level of complexity, i.e., by invoking &=r at each "chop" of
the 'explode' cycle and checking as above, even highly literary constructions
(including compound words) can also be analysed.

A few illustrations will now make these points clear.

For ¥, the identifications are as a a1 of 3THNI< g T¥H® 9= (with TH as
Hriaqiceh) and as a Tdg=1 of 3T U, T U<, B¢, IUH oY dga¥d (T as Wrq).

The word T9*857 will be identified as a =1 of RN HaAH TH/AGH® ToF TSH®
9= (with 99 as Wd9ics) and a T 37T of 3RS U, ULE I&T (with &H as

HTq).
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A word like #TT is identified as a I of RN WGy Jardl Yhaad (with AT
as WIfauies) and as a a1 of AN Hilg TIHS® I9- (with AT as WTauics).

A word like 7% is identified as a I of TN e TIHT Yhdwd (with 7T as
Ariaqiceh) and a a1 of RHNIT T TYHAT Sga== (with T as HTiqdi<H).

The word 4 is identified in the first level as a single =<1 word of 3T
qioF 999 Ush 994 (with AT as "ifauies) while exploding further, we get T + ga:
also as another valid result.

Thus, the word #ATd: is identified as a Ha=1 of IR Hihg HaI- Yehaa- (with
A1 as Wid4ies) and as a fdg=1 of 37 I, GTEH I, S¢, UIH Y fga= (AT as
urq) initially and later as #HT + 31d: etc.

For compound words, the chopping process at the second level would yield
options wherein more than one Wifadie® will be there in the LHS part or an
3T and WIfd9icsh or an ITET and UTg or Widuie® etc. Thus, applying the

characteristic conditions to determine the ¥HTH information can be attempted.

For example, a word like [&e¥u¥H during the second level of chopping (which
includes |=T module), would give ¥[F-3a7-UT as possible WId9ie®s, indicating a
compound word. So also is the case with words like g, PR ETT, 3MTHT etc.

All possible identifications are thus brought together and form the grammatically
valid set for further sense determination and disambiguation. It can be stressed
here that without such an exhaustive list of grammatically valid possibilities, a
real help to linguistic research cannot be achieved and also that it is not very
difficult to realise this till this stage on a computer. In fact, this stage is
already nearing completion now.

This exercise is repeated with each word of the input sentence and all possible
identifications of all the words are collected in this (word-analysis) stage.

Now is the question of using these word level identification to arrive at
sentential import using empirical/heuristic rule base method. There are six
case-relations (%¥sE9Y) and a host of generic relations (H9=HM™=) for seven
(or eight) cases (f=F) as identified at the word analysis level. There are many
word-specific case mappings (IUUEH) as well. The mapping between case
(fv=F) and its relation (&%) is used to decide the possible functional
relationships.

All the ¥33s described in grammar rules have associated contextual or semantic
based situations governing their choice. This aspect is used in determining the
semantic/contextual fitness of syntactically valid alternatives. At this stage,
certain options may get closed due to incompatibility in concept classes of
words etc. If still several (more than one) valid options remain, then logical
criteria like expectancy, proximity, compatibility etc. are applied to select the
unique import(s).

The other aspect of Generation of all (or particular) forms of Ha=ds and fds=s
can also be handled by using the database created as above. Here, input word
base in case of Hd=Is should be in the Wifdqids form, e.g., ¥, [Uq, TSH, ¥8H,

Parankushachar Institute of Vedic Studies®, Bengaluru 397




PIVS Silver Jubilee Souvenir

T, W, o, BiRW, W@, W, w9, @Agg, 78, A, 7 etc. Then, the word is
checked in the lexicon for type information and then, the ¥4 forms are generated
with the proper title etc.

If the word is not found in the lexicon, then the %?{I‘ﬁﬂﬂ‘—r rules are consulted
to arrive at the gender and type (using rules for H/¥d, =/0ld etc.) and the
proper forms are generated. Where TgT=TE rules specify typical genders
based on the suffixes, proper functions among $&-s, 3UM< etc. are invoked and
the type information generated before the declensions are output.

A package for forming or analysing euphonic combinations in text matter,
words or between words is a standalone function used for word-parsing analyses
as mentioned above (in second level of chopping). The Vedic accent-related
euphonic combinations are also incorporated (U= | to complete the
module and aid in Vedic analysis as well.

The objectives set out in the beginning are to address these types of basic
issues which hold a key to success in NLP and it is here that the ancient Indian
treatises promise an advantage and a possible breakthrough.

B. IMPLEMENTATION ISSUES
FEATURES OF THE SYSTEM:

1. A Computational Platform based on the five Paninian works related to
Descriptive Grammar rules (3T€RT), Vocabulary of verbal roots (drqurs), List
of nominal word groups based on syntactic properties (¥10T913), Rules for
Determination of nominal genders (W‘jm'ﬂ‘-—r) and Rules of Phonetics (ST
T2rem). This Platform will form the core of the system.

2. Topic-wise modules for various aspects of the language will be developed,
both for Generation and analysis, like nominal forms (¥s=), verbal forms
(fas=), Indeclinables (37s93), Actival Particles ($e=T), word combinations (H=I)
and Compounding (¥H™), Technical Definitions (H3T), Metarules (JTRITT),
Interpretive Rules (|T9) etc.

3. Appropriately categorised database for all these modules aimed at
standardisation of research efforts in the area and aid sharing of data through
networking. Exhaustive coverage of the subject under each module ensures
good utility and authenticity.

4. Good user interface with windows and proper messages at every stage of
analysis/generation/consultation modes.

5. Suitable Application programs development for in-depth study of any
particular topic, like Vedic grammar, word derivation and etymological
analysis etc. by providing for a development shell.

METHODOLOGY TO BE FOLLOWED:

1. Analysis of the total reach of the subject. (Total no. of rules applicable, the
extent and type of words etc. covered, the kind of processing involved,
frequency...)
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2. Devising suitable parameters for classification of the subject from the point
of view of computation.

3. Formulating a scheme of coding the subject in terms of the chosen parameters,
for computational purposes.

4. Codifying the subject knowledge in terms of the codes for the parameters
arrived at, in a classified manner.

5. Creation of a vocabulary with code cross-references and indexing as the
local lexicon.

6. Identifying the set of global functions and procedures applicable for the
topic from among the definitions (¥¥T), metarules (4RI etc.

7. Defining the inputs, intermediate results and outputs from the module for
various modes of use like analysis, generation, consultation/reference, tutoring
etc.

8. Packaging for various possible applications as above.
TECHNICAL DETAILS: LINGUISTIC: -

The various types of modules planned have been indicated earlier. A few
illustrative details are enumerated here for better clarity.

For ga-s:

1. SUPCODES - Codes for the classification parameters.
SUPTYPES - Characteristic distinction of types.
LEXSUP - Categorised and coded Vocabulary.
SUPRULE - Applicable set of Rules and functions etc.
SUPSUF - Database of suffixes' list.

S o

6. SUPFIN - Database of finished forms.
For Tas=ds:

1. TINCODES - Codes for the classification parameters.
TINTYPES - Characteristic distinction of types.
LEXTIN - Categorised and coded Vocabulary.
TINRULE - Applicable set of Rules and functions etc.

ok DN

DHATUPAT - Database of Verbal roots.
6. UPASARG - Database of verbal prefixes and their effect
For 3d{ds:

1. AVYCODES - Codes for the classification parameters.
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2. AVYTYPES - Characteristic distinction of types.
3. LEXAVY - Categorised and coded Vocabulary.
4. AVYRULE - Applicable set of Rules and functions etc.

For Tads (el & drgd):

1. PRTCODES - Codes for the classification parameters.

2. PRTTYPES - Characteristic distinction of types.

3. LEXPRT - Categorised and coded Vocabulary.

4. PRTRULE - Applicable set of Rules and functions etc.
For w|fs:

1. SANCODES - Codes for the classification parameters.

2. SANTYPES - Characteristic distinction of types.

3. LEXSAN - Categorised and coded Vocabulary.

4. SANRULE - Applicable set of Rules and functions etc.
For HHTHS:

1. SAMASCOD - Codes for the classification parameters.

2. SAMASTYP - Characteristic distinction of types.

3. LEXSAMAS - Categorised and coded Vocabulary.

4. SAMASRUL - Applicable set of Rules and functions etc.
For dTeR1s:

1. SENTCODE - Codes for the classification parameters.

2. SENTTYPE - Characteristic distinction of types.

3. LEXSENT - Categorised and coded Vocabulary.

4. SENTRULE - Applicable set of Rules and functions etc.
For TsZ-979:

1. BODHCODE - Codes for the classification parameters.

2. BODHTYPE - Characteristic distinction of types.

3. LEXBODH - Categorised and coded Vocabulary.

4. BODHRULE - Applicable set of Rules and functions etc.

A library of functions and procedures incorporating the metarule contents are
developed typically for the following types:
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1. For Technical Definitions -

EIr-y q e HLT
T =T IquT CIBETLI
TR 9T T8 Sl
uTq IGL BIEEIGED IO
BT T ATHAIE Tt
SIDRIGC) TepaTeT I AT
EG T RIS L)
£ g ST TR
T -t T I
SECURED SR TR Higar
BELI qrgd Y S|
TR fepites TET T
[EERE] En) HHITT HT:
ERERCE] TN REESE] R
D) HIATHEITT EIREICY AT
BRI T BE |q
wqie 5l for s

THT ) Y (3THEF)
Tedrar qd T® LEEIE
qarar EID] IF NI
= qel g 3 IPIET
e YEQ CARED) SIEIEn]
EEl) g SRICES

HHAT 39 R

q q g HH

2. Interpretation rules (afmeT) (about priority etc.)

3. Rule hierarchy and inheritance (partial/full)

4. Domain of applicability/jurisdiction of sectional rules
5. Chaining/nesting of rule applicability

6. General and special (or exception) rules etc.
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ANALYSIS OF SUBANTA TYPES

Ending | Masc. | Fem. Neu. M&F | M&N | F&N M,F,N | Total

a7 19 - 15 34
3 2 12 - - - 1 15
B 10 5 11 - - 1 1 28
B 10 7 - 2 - - - 19
3 4 2 4 - - - - 10
7 4 6 - - - - - 10
ES 3 2 1 - - - - 6
ED 1 - - - - - -

93 1 - - - - - - 1
T 1 - - - - - - 1
T - - - 1 - - 1
a - - - 1 - - 1
3T - - - 1 - - 1
Total |55 34 31 5 - 2 1 128

Ending | Masc. | Fem. | Neu M&F | M&N | F&N M,F,N | Total

a\; - - - - - - - -
@: - - - - - - - -
T[ - - - - - - —— -
ﬂ: - - - - - - - -
?2'7 - - - - - - - -
T 12 1 10 . . - - 23
g: - - - - - - - -
Sl 7 1 4 1 i - - 13
g: - - - - - - - -
3[ - - - - - - - -
3 - - - - - - - -
_5: - - - - - - - -
3 i ] i i i ] ] i
u 1 - . . . - - 1
T 4 1 6 i . - - 11
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g - . . . - 1
T 6 5 6 . . 8 25
q 1 . . : - 2

T 19 1 11 : . 2 33
q 1 1 1 . . - 3
® ] ] ] ] ] ] ]

a: - - - - - - -

7 . 1 . . - - 1

q 4 3 4 . : - 11
?{ - - - - - - -

T 2 4 2 . . - 8

) - . . . - 1

T . - 1 1 : - 2
ki 1 1 . . - 6

T 8 2 3 : : 1 14
7 16 5 8 . : 1 30
g 8 3 2 . . - 13
Total |150 |64 90 7 . 13 326
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OURancient
heritage, the knowl
edge contained in

tras be com-
puterised? Traditional schol-
ars, men who'have gained in:
sight into the literature of our
past, men for whom digital
knowleage is an alien concept,
would frown upon such an
idea. Having derived their
knowledge through oral tradi-

Som e Bt matugal ot those

men to have reservation to-

wards using information tech-
nology to preserve our heri-

tage. .
“Such Vedic scholars are few

in number and in the prime of
theirlives,” says Ved Varidhi P
Ramanujam, an Iyengar Brah-
min. “We nieed to acquire from
them the deep insight they
have of the shastras. 1f we
don't we shall be losing a lot
for they shall take their knowl-

edge to the grave.
nujam, 39, an engineer
presently with C'DAC at Ban-
galore, is qualified to give such
tharva

graduated in eicctrical engi-
necring and is reading for an
MSc degree at the Indian In-
stitute of Science at Bangalore.

From the age of three till he
was 16, Ramanujam studicd at
his father’s gurukul, who was

riginally du but
settled in Bangalore, learning
nearly 4,000 songs of Alwars
composed in Tamil in the
Sangam era. Like hisfather, he
shishya

Tmpressed by his arguments in
favour of computerisation of
Vedic texts at a conference on
Vedas and Shastras the
Tirumala Tirupati

arded a grant

Soramapara s St bas 13
Shishyas under his care who
take lessons in Taittireeya
Krishna Yajur Veda, songs of

P S Lup ali-
brary with computers.

“One may not derive
immediate results by

Alwars an
Vedanta which he delivers in the
traditional pravachana style.
Followmg graduation,
imanujam joined the Banga-
lore-based Hindustan Aeronau-
tics Limited and worked for a
couple of years worked on the
Light Combat Aircraft project.

He was among the handful of
Indians to be trained on IBM
computers.

In 1989 he presented a techni-
cal paper titled ‘Computer rep-
resentation of Shabdha-bodha’
during the first national confer-
ence on ‘Computers
Sanskritam’ which was attended
by President Shankar Dayal
Sharma. “It was the first time
that flow charts were used to
explain our ancient texts and [
could feel Dr Sharma under-
stood what I was trying to
convey,"says Ramanujam of the
experience.

‘This was followed by a paper
titled ‘A’ case for Sanskrit as
computer programming lan-
guage’ at the annual convention
of the Computer Society of In-
dia in Bangalore,

the
cient texts...the accu-
mulated wisdom of seers
and sages contained in the
Vedas and shasras. But it
has to be mad
and ready for analysls for fu-
ture generations using. lhe
tools of information tech-

nologyy” says the man who has
dit, Mahakavi
Venkaladhwan s
sram, has written a series
ofarticles on Vedlcsamasharas
in a Kannada quarterly and was
awarded the Veda Varidhi title
at a young age of 31 by Veda
Dharma Paripalana Sabha of
Bangalore.

In_ Septembei 1991
Ramanujam made a presenta-
tion to Parliament which led to
the Central government’s fund-
ing the Desika project. Till now.
he has completed 13 softwarc
projects guiding students from
institutions like the University
of Kerala, PICT at Pune, IIT at
Bombay, MS University at
Baroda and others. Presently,
Ramanujam is working on the
computational rendering of
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Panini’s grammar. “Ours has
been a oral tradition which has
laid emphasis on memorising
and some scholars believe that
if the ancient texts are comput-
erised it will only encourage la-
ziness,” says Ramanujam. “Well
they do have a point. But when
Isay computerise the texts,  am
emphasising the analysis part.”
In other words, open-ended
R&D.
Take for instance the word
rma or satya. It is difficult
totranslate into languages such
as English which do not have
the relevant
words. If San-
skrit becomes

SHAPAMOHAN

a computer language or as it is
said  platform, those proficient
in the language would, without
going through the angmnl
printed texts, be able to know
the word’s etymology, compre-
hend its meaning, read the com-
mentaries by the experts with-
out going through 12 years of a
gurukul to about the
Vedas - all this accessible at the

touch of a key board.
Ramanujam dreams of a future
when Sanskrit could be used as
a platform for computers. The
machine is able to recognise
Sanskrit. “Rather than digitising
the shastras, it would be great
ifthe learned scholars recite the

shlokas with the machine
recognising the Vedic phonetics
and understanding the relation
between words and meaning,”
he says.

Ramanujam’s zeal to comput-
erise the shastras led 1o a job
offer at C-DAC in Pune where,
since 1990, Ramanujam has
been associated with ‘Desika’, a
natural language understand-
ing system for Sanskrit, based in
Vyakarana, Nyaya and Mimansa

shastras, including Vedic pro-
cessing. Besides, he has been
rendcnng Vedic databases into

Astadhyayi deals with complex
and complicated issues about
language, thought and rela-
linnship between form and
‘mean

‘The Upanishads, Aranyakas
and the Vedas speculate on
Panini codified
all this in crisp statements on
which long commentaries are
written, “For artifial intll-
gence one needs to kno
about what is knowledge and
that's available in our ancient
shastras including Panini’s

s, explains

Ramanujam.

A man who has tasted the
fruits of information technol-

ogy and i in touch with schol-
ars and others worldwide,
Beople who have put the

YW.IndoNet -
the Tndologists on the Net -
Ramanujam strongly fecls that
computerisation in colleges
and universities should be not

lingual word processor soft-
ware GIST developed by C-

Delieves that the

form.

Bul ‘what excites Ramanujam
is his work on 5th century BC
grammarian Panini who was
the first to compose formal

grammar with unbelievable
feorctical insight. Panini’s

scene is not gloomyand India’s
heritage will be able to face the
attack the West's cultural at-
tack. “And if nothing happens
there shall be divine help,” he

From Anywhere.

Fast, Powerful Access to Another PC. EE’;*‘

- ehemitsSanes e Transer oamels PRt Secess
- e

| salEE

Aptech ties up
with IGNOU

» APTECH LIMITED,
has announced the

Software for Sanskrit analysis developed

"By our staff reporter

At first glance, one may tend to
mistake him for the friendly local’
Brahmin who performs vedic
rituals. But few may realise that
Prof. P. Ramanujan, a research
scientist with the  Centre for
Development of Advanced Com-
puting (C-DAC) has developed a
software package for the systemat-
i¢ analysis of Sanskrit grammar
and its fundamentals.

Called ‘Desika’, the software
package  has been developed
under the Knowledge-Based Com-
puter Systems (KCBS) and funded
by the Department of Electron-
ics(D 0E) and United Nations
Development Programme (UND-
P). It claims to offer a computa-
tional rendering of Panini’s gramn-
mar, an advantage for linguistic
studies and research.

Prof. Ramanujan, a participant
of the three-day All-India Oricntal
Conference  organised by the
Bhandarkar  Oriental - Rescarch
Institute (BORI), who has been on
the project since September 1990
pointed  out that the package,
which is a substrate for develop-
ment of similar packages in Indian

languages, offers unmense possi-
bilities of standardisation of the
script on the normal English key-
board.

Prof. Ramanujan ,essentially an

acronautical engineer by profes-
sion , is also a scholar of the
vedic sciences.He realised the
potential  of utilising  Sanskrit
grammar for the analysis and
preservation of our ancient texts.

Since the Sastras are comprehen-
sive and exhaustive in nature,
they have been transmitted over
generations through the oral tradi-
tion.By representing their multi-
dimensional  character, we can
help define a knowledge represen-
tation system based on the ancient
Indian tradition and, comparitive-
ly, study the modern developments
in this light,he pointed out. The
West also developed an interest in
utilising  these  systems for  the
preservation of literary traditions,
thus making it imperative for us to
take the lead and make use of our
rich cultural heritage to our advan-
tage,he explained.

The intention was to apply com-
puters for the various branches of
study, yet work in effective coor-

dination.In a similar vein,recently
the C-DAC had developed the
GIST (Graphics and Intelligence
based Script Technology) card’
which provides facility for pro-
cessing  linguistic  data in any

and the knowledge should be
represented suitably in a machine
understandable form, Prof. Rama-
nujan exp]amed To achieve the

conversion in free form in natural.
language to formal machine form,

"Research scientist S.Ramanujan at work

anrd also a few

Indian

senpts
foreign seripts

In order o utlise knowledge
contained i natural language in
free form within a machined it is
escential to devise certain formats,

Parankushachar Institute of Vedic Studies®, Bengaluru

“ many techniqu

s arc¢ available, he
added.

The C-DAC was chosen by the
DoE and UNDP for the proper
understanding of the ancient Indi-
an scripts  and artificial intelli-

gence issues. Seven nodal centres
were set up all over the country to
specialise in the areas of frontier
research ,he pointed out.

So far, the response to the pack-

age has been promising,he said.

Henceforth the same yardstic
could be applied to different lan-
guages for easier standardisation
and a uniform level of syllabi.

The package is amenable to
foreigners and non-resident Indi-
ans wanting to establish links with
our culture,he observed. Prof.
Ramanujan, who has been recently
been transferred to the C-DAC
branch at Bangalore, stated that
the ardous process of grammar
modelling would be completed
within three years.

Life for Prof. Ramanujan has
been hectic for the past six
months. Dashing across the coun-
try providing - demonstrations  of
the package,he even has an ap-
pointment with  Prime  minister
Narasimha Rao for a demonstra-
tion during the first week of June.

A beginning has been made in
this impontant area. lot more
remains to be done, he said.
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VIGIISING the snasiras

Hiren K Bose met P Ramanujan who has
computerised ancient Vedic texts for posterity

hould our ancient heritage,
he knowledge contained in
our shastras, be computerised?
Traditional scholars, men for
whom digital knowledge is an
. alien concept, would frown upon
such an idea. Having derived
their knowledge through oral
tradition, reservations about
using information technology to
preserve our heritage is natural.
“Such Vedic scholars are few in
number,” says Ved Varidhi P
Ramanujam, an lyengar Brahmin,
Ramanujam, (59, an engineer at

present with C-DAC at Bangalore,
e PSS T T Y, S

is qualified to make such a

statement Son of an Atharva

Veda scholar, in his initial years -
he studied in a gurukul, graduated
in electrical engineering and is
reading for an M.Sc. degree at the
Indian Institute of Science at
Bangalore.

Following his graduation,
Ramarnujam joined the Bangalcre-
based Hindustan Aeronautics
Limited. He was among the
handful of Indians to be trained on
IBM computers, ’

In 1989 he presented a technical
paper titled ‘Computeér represen-
tation of Shabdha-bodhaduring
the first national conference on
‘Computers and Sanskritam’
which was attended by President

Parankushachar Institute of Vedic Studies®, Bengaluru

‘Shanker Dayal Sharma. “It was the

first time that flow charts were
used to explain our ancient texts
and [ could see that the President
understood what | was trying to
convey,” says Ramanujam about
the experience.

This was followed by a paper
titled ‘A case for Sanskrit as
computer programming language’
at the annual convention of the
Comnputer Society of India in
Bangalore. |

Impressed by his arguments in
favour of computerisation of
Vedic texts at a conference on
Vedas and shastras, the
Tirumala Tirupati Devasthanam
awarded a grant of Rs 1 crore to
set up alibrary with computers.

He has edited Mahakavi
Venkatadhwari's Lakshmi
Sahasram, written a series of
articles on Vedic sanskaras in a
Kannada quarterly and was
awarded the Veda Varidhi title at
31 by the Veda Dharma
Paripalana Sabha of Bangalore.

To date, he has completed 15
software projects guiding
students from institutions like the
University of Kerala, PICT, Pune,
IIT Mumbai, MS University |
Baroda and others. At present
Ramanujam is working on
Panini's grammar. i

Since 1990, he has been |
associated with ‘Desika’, a natural
language understanding systern
for Sanskrit, base.d on the
Vyakarana, Nyaya and Mimansa

Shastras,” including Vedic

processing. Besides, he has been
rendering Vedic databases into a
form that can be analysed by the
computer.
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| Aeronautics

ould our ancient heritage,
he knowledge contained
in our shastras, be com-
puterised? Traditional scholars,
people who have gained an
insight into the literature of our
past, men for whom digital
knowledge is an alien concept,
would frown upon such an idea.
Having derived their knowledge
through oral tradition, it’s but
natural for these men to have
reservations about using infor-
mation technology to preserve
our heritage.

“Such Vedic scholars are few

in number,” says Ved Varidhi P.
Ramanujam, an  [yengar
Brahmin, “We need to acquire
from them the deep insight they
have of the shastras. If we don’t,
we shall be losing a lot, for they
will take their knowledge to the
o grave.”
- 39 Ramanujam, 59, an engineer
| at present with C-DAC at
Bangalore, is qualified to give
| such a statement. Son of an
- | Atharva Veda scholar, in his ini-
tial years he studied in a
| gurukul, graduated in electrical
engineering and is reading for an
M.Sc. degree at the Indian
| Institute  of  Science at
| Bangalore.

From the age of three till he
| was 16, Ramanujam studied at
| his father’s gurukul. His father
was originally from Tamil Nadu
| but settled in Bangalore, learn-
| ing nearly 4,000 songs of Alwars
composed in Tamil in the
Sangam era. Like his father, he
continues the  guru-shishya
parampara and still has 15
| shishyas under his care who
| take lessons in Taittireeya

| Krishna Yajur Veda, songs of
| Alwars and Vishista Dvaita
Vedanta which he delivers in the
traditional pravachana style.

Following his graduation,
| Ramanujam joined the
Bangalore-based  Hindustan
Limited  and
worked for a couple of years on
| the Light Combat Aircraft pro-
| ject.

He was among the handful of
Indians to be trained on IBM
computers.

In 1989 he presented a techni-
cal paper titled ‘Computer repre-
sentation of Shabdha-hodha’
during the first national confer-
ence on ‘Computers and
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convey,” says Ramanujam at a young age of 31 by the Veda
about the experience. * Dharma Paripalana Sabha of
This was followed by a paper.  Bangalore.

titled ‘A case for Sanskrit as: In September 1991,
computer programming lan-- Ramanujam made a presenta-
With the virtual death,,;of the oral tradition, P.
Ramanujam has decided to computerise the
ancient Vedic texts for posterity. Hiren K. Bose
met the Ved Varidhi with a unique mission

& @@ 6

8

Ajay A Ghatage = tjon to
Parliament
which led to the
Central govern-
ment’s funding
the Desika pro-
ject. Till now
he has complet-
ed 15 software
projects guid-
ing students
from  institu-
tions like the
Jniversity  of
§ Kerala, PICT,
Pune, T
Mumbai, MS
University,
Baroda  and
others. At pre-
S et
Ramanujam is
working on the
computational

rendering  of
Panini’s  gram-
mar. “Ours has
en an oral tradition which has
d “emphasis on memorising
d some scholars believe that if
ancient texts are comput-
1t will only encourage
" says Ramanujam.

Ved Varidhi P. Rar

guage’ at the annual conventio
of the Computer Society of Indi
in Bangalore.

Impressed by his arguments i
favour of computerisation
Vedic texts at a conference o

Vedas and  shasfras, th 11, he} do have a point. But
Tirumala Tirupati computerise the
Devasthanam awarded a grant m emphasising the
of Rs 1 erore to set up a library ysis part.” In other words,

with computers. “One may not _.ope ‘endpd ﬁ&D
derive immediate results by{' Té
computerising the anclent texts

SEers and sages fontamed in the
Vedas and  shastras. But it has
to be made pre«entable and
ready for analysis for future gen-
erations using the tools of infor- ﬁmflmeﬂt

: wordx If Sanslmt
-a_computer language,
aid, a platform, those
in the language

Parankushachar Institute of Vedic Studies®, Bengaluru

about the Vedas — and at tt
touch of a few keys.

Ramanujam  dreams of
future when Sanskrit could
used as a platform for compu
ers. The machine is able 1
recognise Sanskrit. “Rather tha
digitising the shastras, it wou!
be great if the learned schola
recite the shiokas with tl
machine recognising the Ved
phonetics and understanding i
relation between words ar
meaning,” he says.

Ramanujam’s zeal to compu
erise the shastras led to a jc
offer from C-DAC in Pu
where, since 1990, Ramanuja
has been associated wil
‘Desika’, a natural languag
understanding  system  f
Sanskrit, based on tl
Vyakarana, Nyaya ar
Mimansa Shastras, includit
Vedic processing. Besides, |
has been rendering Ved
databases into  compute
analysable form.

But what excites Ramanuja
is his work on 5th century E
grammarian Panini, who w
the first to compose form
grammar with unbelievable th
oretical  insight.  Panini
Astadhyayi deals with comple
and complicated issues abho
language, thought and the rel
tionship between form ar
meaning.

The Upanishads, Aranyak
and the Vedas speculate on la
guage and Panini codified ¢
this in crisp statements on whit
long commentaries are writte
“For artificial intelligence o
needs to know about what
knowledge and that’s availab
in our ancient shastras, inclu
ing Panini’s works,” explai
Ramanujam.

A man who has tasted tl
fruits of information technolog
and is in touch with schola
and others worldwide, peop
who have put the shastras c
WWW . IndoNet - th
Indologists on the Net
Ramanujam strongly feels th
computerisation in colleges ar
unjversities  should not 1}
restricted to the sciences b
extend also to those who wor
on languages. In fact, Sag:
University has a course f
M.Phil students who work ¢
the multilinoual word nrocessc
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Browse or search, in Sanskrit!

Thanks to Ramanujan’s effort, one can now access Sastras
through the computer.

SUGANTHY
KRISHNAMACHARI

(This is the first of a
two-part article on Dr. P.
Ramanujan’s work on
Sanskrit and computers)

n the late 1920s,
I Ghanapathi

Parankusachar Swami
won a prize in Sanskrit.
When asked whether he
wanted the prize of Rs
3,000 in cash or kind, he
asked for books! Thus he
acquired a wonderful
library. This enabled his
son Ramanujan to pore
over the books every day.

Ramanujan spent seven
years putting the contents
of the Sastras into a
database. He culled 30,000
sutras from all the Sastras,
classified the different
aspects of the Sastras, and
gave his compendium the
name, Sakala Sastra Sutra
Kosa.

When a retired professor
of Physics from IIT
Madras, who became a
sanyasi after being initiated
by Sringeri Pontiff,
Paramananda Bharati,
organised a conference in
Delhi on Sanskrit and
Computers, Ramanujan
told him about the kosa and
was asked to present a
paper at the conference.

The paper was on using
computers for Sanskrit.
Many IIT professors were
present and what caught
their attention was that
Ramanujan had come up
with a flow chart in
Sanskrit, and a programme
for the generation of
nouns. The then President
of India, Dr. Shankar Dayal
Sharma, was so impressed
that he suggested that Dr. -
Bhatkar- founder director
of Centre for Development
of Advanced Computing
(C-DAC) - make use of
Ramanujan’s services. In
1990, Ramanujan joined
C-DAC, Pune. While in
Pune, Ramanujan
developed DESIKA, a
comprehensive package for
generating and analysing
Sanskrit words.

What does DESIKA do?
“Given a Sanskrit word, it
gives you the hidden
meanings, the meanings
with which it is packed.
Key in a word and DESIKA

A% Dr. P. Ramanujan.
PHOTO: G.P. SAMPATH KUMAR

gives you the noun
attributes like paradigm,
ending type, noun base,
number and case, and
similarly for verbs.”

When Ramanujan joined
C-DAC, their ISCII
standard was in the testing
stage. Ramanujan wrote
the Vedic part of the
standard.

Around this time, a
question was raised in
Parliament about what
Indian scientists were
doing in the field of
Computers and Sanskrit.
Ramanujan was asked to
make a presentation in
Parliament. He presented
DESIKA, and later gave a
demo in the Parliament
annexe. The then Prime
Minister P.V. Narasimha
Rao, who held the Science
and Technology portfolio,
attended the demo and
was amazed at the
simplicity of DESIKA.

Ramanujan made a
second presentation in
Parliament in 1993. The
question now was about
how to handle differences
between Vedic and
classical Sanskrit.
Ramanujan replied that
this would pose no

In1994, C-DAC
hegan work on
Vedic fonts and

today, all the Vedas
have been
rendered machine
readable.

problems, and showed a 73
by 26 matrix, which he had
prepared (73 individual
characters in the Vedic
part and 26 parameters).
For every Vedic syllable,
there are three
components- consonant,
vowel and accent, and each
syllable has 26 parameters,
which define it fully.

In 1994, C-DAC began
work on Vedic fonts and
today, all the Vedas have
been rendered machine
readable. Searchable,
analysable Sastraic
contents, Itihasas,
Puranas, Divya
Prabandham are all now
available too, with value
added features such as
retrieval as word, stem,
compounds, including
Boolean search. You can -
use the same keyboard
layout for any script.

Ramanujan entrusted to
students of Veda
Pathasalas, the task of
typing out old texts. “One
lakh pages have been
typed, and 600 texts
covered. But the task of
annotation still remains,
because there are not
enough knowledgeable
people to do the job.”

Aren’t people who study
for many years in
pathasalas competent to
do this? “Not necessarily.
Most of the pathasalas
concentrate on rote
learning. I feel we can
dilute the memorising part
and concentrate on
analysis. We need to make
this kind of study
monetarily attractive as
well.”

Ramanujan was the
Principal Investigator for
the TARKSHYA
(Technology for Analysis
of Rare Knowledge
Systems for Harmonious
Youth Advancement)
project, which envisages
providing Sanskrit
institutions across the
country with high speed
connectivity, for
promoting heritage
computing activities.
Content has also been
developed for online study.
Three courses have been
designed: Vedic
processing, Sastras and
manuscript processing.
“We have video lectures by
40 scholars. Students can

Helpful for
scholars

amanujan has a

website

parankusa.org, in
which he gives the
Arsheya system for the
Krishna Yajur Veda. This
is a topical arrangement
of contents. What is
actually followed today is
the Saarasvatha system,
which does not have such
an ordering. Giving the
Arsheya system alongside
the Saarasvatha ordering,
has been of great help to
many Sanskrit scholars.

access the lectures through
their mobiles. If a student
wants to search something
later, he can do so, for a
verbatim transcript is
available.”

For manuscript
processing, a computer
application program,
called Pandu-lipi
Samshodaka has been
developed by C-DAC,
which has browse, search,
index, analyse and
hyperlinking features.

Ramanujan takes me
round his library, which
has many rare
manuscripts, some of them
more than 400 years old.
They have all been
digitised. He feels students
must seek out old
manuscripts, for who
knows what treasures lie
hidden in them?

How can we tweak
education for students of
traditional learning? “A
student of Indian logic
should study Western logic
too. A student of
vyakarana must study
modern theories of
linguistics. Study should
be interdisciplinary-
mathematics in ancient
Sanskrit texts and in
modern texts;
transdisciplinary- that is
different areas within
Sanskrit such as
vyakarana, mimamsa,
nyaya; multi disciplinary-
a student of ayurveda
could perhaps study the
therapeutical aspects of
music.”

Parankushachar Institute of Vedic Studies®, Bengaluru
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Where Sanskrit meets computer science

Proving the compatibility of Science and Sastras, Dr. P. Ramanujan headed a project on
‘Computational Rendering of Paninian Grammar,” writes
Suganthy Krishnamachari.

(This is the last of the two-
part article on Dr. P.
Ramanujan’s work on
computer and Sanskrit. The
first part appeared in Friday
Review on March 13 and the
link is http://

www.theh om,

grammar is the earliest
scientific grammar in the
world, and one of the
greatest.” He said the
“Indian study of language
was as objective as the
dissection of the body by an
2 ist.”

features/friday-review,
access-the-sastras-through-
the-computer/
article6986130.ece)
n the early 1900s,
analytic philosophers
such as Russell and
initially Wittgenstein
too, tried to develop
artificial languages, which,
unlike ordinary language,
would provide them with a
more logical grammar, and
words with unambiguous
meanings. Language was a
major preoccupation for
later analytic philosophers
such as Austin too, although
he felt ordinary language
itself would serve the
purpose of the philosopher.

Talking about generative
grammar, linguist Noam
Chomsky said that grammar
books do not show how to
generate even simple
sentences, without
depending on the implicit
knowledge of the speaker.
He said this is true even of
grammars of “great scope”
Tike Jespersen’s ‘A Modern
English Grammar on
Historical Principles.’ There
is some “unconscious
knowledge” that makes it
possible for a speaker to “use
his language.” This
unconscious knowledge is
what generative grammar
must render explicit.
Chomsky said there were
classical precedents for
generative grammar,

Panml 's grammar being the
“most famous and important
case.”

Walter Eugene Clark, who
was Professor of Sanskrit at
Harvard University, and who
translated Aryabhatta’s
Aryabhatiya into English,
wrote that “Panini’s

Not surprisingly, there are
scientists who study
Paninian grammar, with a
view to seeing what
application they have in the
area of Natural Language
Processing (NLP) research.

Dr. P. Ramanujan,
Programme Co-ordinator,
Indian Heritage Group-
C-DAC, Bengaluru, is an
authority on Paninian
grammar. With a tuft, a
namam on his forehead and
a traditional dhoti, he
doesn’t ook like a typical
scientist. Ramanujan is
proof that traditional
education need not stand in
the way of a career in
science, for it is his
traditional learning which
has brought him to where he
is today.

Trained from the age of
three by his father,
Ghanapadi Parankusachar
Swami, Ramanujan
completed his study of the
4000 verses of the Divya
Prabandham by the age of 11.
After his upanayanam, Vedic
studies began. But he also
had to go to regular school,
so that he had an almost
24-hour academic
engagement, studying one
thing or the other.

Abrilliant student,
Ramanujan wanted to
become an engineer. But his
father wanted him to take up

The richness of Sanskrit
comes from the fact
that everything is pre-
determined and
derivable. - br. Ramanujan

a job soon, and so suggested *
he do a diploma course. After
obtaining his diploma,
Ramanujan joined HAL.
Later on, he graduated in
engineering, and did his

suffix meaning and a
combination meaning. The
base is the constant part, and |
the suffix is the variable part.
The variables are most
potent. With suffixes one

Masters in Ei ing from
IISc, where his thesis was on
Development of a General
Purpose Sanskrit Parser.

‘What would make a study
of Sanskrit useful to a
student of Computer
Science? “If a language has
many meanings for a word, it
is ambiguous, but when
Sanskrit has many meanings
for a word, it is rich!” says
Dr. Ramanujan, who headed
a project on ‘Computational
Rendering of Paninian
Grammar.’

The richness of Sanskrit
comes from the fact that
everything is pre-
determined and derivable.
“There is a derivational
process, and so there is no
ambiguity. You can explain
everything structurally.
There is a base meaning, a

can highlight, modify or
attenuate.”

Two different words may
denote an object, but you
can’t use them
interchangeably, for the
functional aspect is what
matters. For example you
can’t replace ‘Agni’ with
“Vahni,” for ‘Agni’ has its own
componential meaning.

An object may be denoted
by the base. An object can
have sets of relationships
and interactions with other
things in the world. For
example, ‘Rama’, in relation
to other objects, may be an
agent of some activity or the
recipient etc. “Even the
interactions have been
codified nicely and briefly.
Clarity and brevity are the
hallmarks of Panini’s work. |
His rule-based approachis |

| his biggest plus point.”

Isn’tit true that in
Sanskrit you don’t have to
coin words for a new
invention or discovery, and
you can derive a word to suit
the functionality of the
object? “Yes. You have all
the components with you to
derive a word.

You can use multiple
suffixes, if need be, to show
the particular function of an
object.”

Does meaning vary
according to accent? “It
does. For the same suffix,
different meanings are
derivable because of accent
differences. So you have the
Divine Couple, Jaganmatha
and Jagathpitha. How do you
show the difference between
our parents for all time and
our parents in this life
alone? Accent helps here.
This is how the Vedas are
most apt, and this has been
fully noted by Panini. “He
gave us a conceptual,

functional system. You take

an example, apply the rules
and get clarity about what it
means. So the structure is
important. The component
approach is important.”

Wasn'’t there an occasion
when the work of a Finnish
scholar, who found fault with
Panini, was referred to you ?
“The Finnish scholar said
that Panini was wrong in
some rules relating to Vedic
grammar. ‘Let Lakaara’ is
used only in the Vedas, and
Panini wrote five sutras for
it. The Finnish scholar felt
Panini could have handled
this differently. George
Cardona, from the University
of Pennsylvania, referred
him to me. I pointed out that
Panini cannot be faulted
internally. After all he set out
a meta language first. He said
this is how I will write my
rules. Externally, if you want,
write a grammar yourself.
Many have tried and no one
has been able to better
Panini.”

Have you included ‘Let
Lakaara’ in your programs?
“Yes, I have. ‘Let Lakaara’ is
very tough, because 108
forms can be generated
theoretically for every root.
N.S. Devanathachariar,
Mimamsa Professor in
Tirupati, appreciated my
work.”

However, Dr. Bachchu Lal
Awasthi, a Presidential
awardee and a grammarian,
felt that only as many forms
as occur in the Vedas should
be generated. His objection
was that one should use the
Sutras to understand what
existed, but one should not
use the Sutra to generate the
rest.

When Ramanujan
explained that his program
was done mainly to show
how the rules worked, Dr.
Awasthi conceded that
Ramanujan did have a point.
“This just shows that people
can be won over, if we are
able to show the purpose of
something.”
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