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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 "शाब्दब�ोधः"}.

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 AI 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 "शब्दशक्ति" 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 शाब्दब�ोध or शक्ति-ग्रह or व्युत्पत्ति.

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 "पदार्थविभागः".

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 (न्यायशास्त्र), Grammar (व्याकरणशास्त्र) 
and Study of Vedic text interpretation (मीमांसाशास्त्र) 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 शाब्दब�ोध is a key contribution to study of language and its understanding 
process (शक्तिग्रह) 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, वार्तिक of कात्यायन; 
महाभाष्य of पतञ्जलि; काशिका of जयादित्य-वामन; सिद्धान्तक�ौमुदी of भटट्ोजीदीक्षित; and its 
commentaries. This will be the main reference initially, especially for the 
choice of topics and modules.

2. शाब्दब�ोधः: - नैयायिकमतम्: शब्द-शक्ति-प्रकाशिका of जगदीशतर्कालङ्कार; न्यायमञ्जरी of जयन्तभट्ट; 
मुक्तावली of विश्वनाथ; तर्क संग्रह of अन्नंभट्ट; 

वैयाकरणमतम्: वाक्यपदीय of भर्तृहरि; वैयाकरणभूषण of क�ौण्डभट्ट; वैयाकरण-सिद्धान्त-लघुमञ्जूषा of 
नागेश; लघुशब्देन्दुशेखर of नागेश

मीमांसकमतम्: भाट्टरहस्यम् of खण्डदेव; श्लोक/तन्त्र वार्तिक of कुमारिलभट्ट 

वेदान्तमतम्: न्यायपरिशुद्धि of वेदान्तदेशिक; तत्त्वमुक्ताकलाप of वेदान्तदेशिक

With the help of domain experts, the finer aspects contained in works like 
शक्तिवाद, प्रामाण्यवाद, ज्ञप्तिवाद and व्युत्पत्तिवाद of गदाधर 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 (कर्ता), Object (कर्म), Instrument (हेतु), Recipient/
Beneficiary (संप्रदान), Reference for separation (अपादान) and location (अधिकरण). 
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 सुबन्त (literally those which end 
with सुप् suffixes) and verbal class or तिङन्त (literally those ending with तिङ् 
suffixes). The former ones decline (or get inflected) as aforesaid into cases to 
denote various functional relationships. There are about 325 types of सुबन्त 
based on the declensions and cover all nominal word forms including actival 
class or primary derivatives (कृदन्त), secondary derivatives (तद्धित) and compound 
words (समास).

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 धातुपाठ 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 सुबन्तs, गण, पदी, इत,् कर्म, इट्, अन्त, स्वर, लुङ् and लिट् types etc. for 
तिङन्तs and प्रतिपद�ोक्त, लाक्षणिक, कृदन्त, तद्धितान्त, and their sub-types etc. for अव्ययs.

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 धातुपाठ 
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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 अव्ययs with codes aforesaid is the lexicon 
for indeclinables.

The database is then prepared which, in the case of सुबन्तs and तिङन्तs is in the 
form of list of suffixes for each distinct type of base declension (modified सुप् 
and तिङ् 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 अव्यय (प्रतिपद�ोक्त) first and in case of a 
match, the identification is put out in terms of the type and meaning category. 
(e.g., यत्, तदा, चिरस्य, आ�रात् etc.)

It is then checked for derived (लाक्षणिक) अव्ययs with the proper module (rule-
based) and in case of a match, the proper identification is put out. (e.g., कृत्वा, 
अधिहरि, गन्तुम्, पायम्)

Then, it is checked for सुबन्त 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 तिङन्तs similarly with RHS part being checked 
against suffixes' list and LHS part against धातुपाठ, with proper checks for गण, 
विकरण, पदी, इट्, and the tense/moods.

Additionally, check for presence of verbal prefixes (उपसर्ग) is done starting with 
the left end and in consultation with the list of उपसर्गs. The सन्धि rules are 
invoked at this stage.

By increasing the level of complexity, i.e., by invoking सन्धि 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 रामः, the identifications are as a सुबन्त of अकारान्त पुल्लिङ्ग प्रथमैक वचन (with राम as 
प्रातिपदिक) and as a तिङन्त of अदादि गण, परस्मै पदी, लट्, उत्तम पुरुष बहुवचन (रा as धातु).

The word विश्वस्य will be identified as a सुबन्त of अकारान्त सर्वनाम पुम्/नपुंसक लिङ्ग षष्ठ्येक 
वचन (with सर्व as प्रातिपदिक) and a ल्यबन्त अव्यय of अदादि गण, परस्मै पदी (with श्वस् as 
धातु).
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A word like मात्रा is identified as a सुबन्त of ऋकारान्त स्त्रीलिङ्ग तृतीया एकवचन (with मातृ 
as प्रातिपदिक) and as a सुबन्त of आ�कारान्त स्त्रीलिङ्ग प्रथमैक वचन (with मात्रा as प्रातिपदिक).

A word like नरः is identified as a सुबन्त of अकारान्त पुल्लिङ्ग प्रथमा एकवचन (with नर as 
प्रातिपदिक) and a सुबन्त of ऋकारान्त पुल्लिङ्ग प्रथमा बहुवचन (with नृ as प्रातिपदिक).

The word श्वेतः is identified in the first level as a single सुबन्त word of अकारान्त 
पुल्लिङ्ग प्रथम एक वचन (with श्वेत as प्रातिपदिक) while exploding further, we get श्वा + इतः 
also as another valid result.

Thus, the word मातः is identified as a सुबन्त of ऋकारान्त स्त्रीलिङ्ग संब�ोधन एकवचन (with 
मातृ as प्रातिपदिक) and as a तिङन्त of अदादि गण, परस्मै पदी, लट्, प्रथम पुरुष द्विवचन (मा as 
धातु) initially and later as मा + अतः etc.

For compound words, the chopping process at the second level would yield 
options wherein more than one प्रातिपदिक will be there in the LHS part or an 
अव्यय and प्रातिपदिक or an उपसर्ग and धातु or प्रातिपदिक etc. Thus, applying the 
characteristic conditions to determine the समास information can be attempted.

For example, a word like शुक्लांबरधरम् during the second level of chopping (which 
includes सन्धि module), would give शुक्ल-अंबर-धर as possible प्रातिपदिकs, indicating a 
compound word. So also is the case with words like अधिहरि, अभिभवति, अधीश्वर 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 (कारकसंबन्ध) and a host of generic relations (संबन्धसामान्य) for seven 
(or eight) cases (विभक्ति) as identified at the word analysis level. There are many 
word-specific case mappings (उपपदविभक्ति) as well. The mapping between case 
(विभक्ति) and its relation (कारक) is used to decide the possible functional 
relationships.

All the प्रत्ययs 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 सुबन्तs and तिङन्तs 
can also be handled by using the database created as above. Here, input word 
base in case of सुबन्तs should be in the प्रातिपदिक form, e.g., राम, पित,ृ राजन्, विद्वस,् 
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रमा, ग�ौरी, अप,् छदिस,् ज्ञान, मध,ु सम्यञ्च्, स्वनडुह्, तद्, किम,् त्रि etc. Then, the word is 
checked in the lexicon for type information and then, the सुप् forms are generated 
with the proper title etc.

If the word is not found in the lexicon, then the लिङ्गानुशासन rules are consulted 
to arrive at the gender and type (using rules for स/षत्व, न/णत्व etc.) and the 
proper forms are generated. Where लिङ्गानुशासन rules specify typical genders 
based on the suffixes, proper functions among कृदन्तs, उणादि 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 (वर्ण/स्वर सन्धि) 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 (अष्टाध्यायी), Vocabulary of verbal roots (धातुपाठ), List 
of nominal word groups based on syntactic properties (गणपाठ), Rules for 
Determination of nominal genders (लिङ्गानुशासन) and Rules of Phonetics (पाणिनीय 
शिक्षा). 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 (सुबन्त), verbal forms 
(तिङन्त), Indeclinables (अव्यय), Actival Particles (कृदन्त), word combinations (सन्धि) 
and Compounding (समास), Technical Definitions (संज्ञा), Metarules (परिभाषा), 
Interpretive Rules (न्याय) 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 (संज्ञा), metarules (परिभाषा) 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 सुबन्तs:

	 1. SUPCODES - Codes for the classification parameters.

	 2. SUPTYPES - Characteristic distinction of types.

	 3. LEXSUP - Categorised and coded Vocabulary.

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

	 5. SUPSUF - Database of suffixes' list.

	 6. SUPFIN - Database of finished forms.

For तिङन्तs:

	 1. TINCODES - Codes for the classification parameters.

	 2. TINTYPES - Characteristic distinction of types.

	 3. LEXTIN - Categorised and coded Vocabulary.

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

	 5. DHATUPAT - Database of Verbal roots.

	 6. UPASARG - Database of verbal prefixes and their effect

For अव्ययs:

	 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 प्रत्ययs (कृदन्त & तद्धित):

	 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 सन्धिs:

	 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 समासs:

	 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 वाक्यs:

	 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 शाब्द-ब�ोध:

	 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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वृद्धि

गुण

	 प्रत्याहार

	 धातु

	 ल�ोप

	 आ�र्धधातुक

	 इत्

	 इट्

	 संय�ोग

	 अनुनासिक

	 सवर्ण

	 एकवचन

	 द्विवचन

	 बहुवचन

	 प्रगृह्य

	 निपात

	 संबुद्धि

	 प्रथमा

	 द्वितीया

	 तृतीया

	 चतुर्थी

	 पञ्चमी

	 षष्ठी

	 सप्तमी

	 घु

	 घ

	 संख्या

	 षट्

	 निष्ठा

	 सर्वनामन्

	 विभाषा

	 समास

	 बहुव्रीहि

	 द्वन्द्व

	 अव्यय

	 तद्धित

	 विभक्ति

	 कृत्

	 अव्ययीभाव

	 सर्वनामस्थान

	 संप्रसारण

	 ह्रस्व

	 दीर्घ

	 प्लुत

	 विधि

	 पद

	 लुक्

	 श्लु

	 लुप्

	 प्रत्यय

	 टि

	 उपधा

	 वृद्ध

	 सार्वधातुक

	 आ�त्मनेपद

	 परस्मैपद

	 उदात्त

	 अनुदात्त

	 स्वरित

	 एकश्रुति

	 अपृक्त

	 तत्पुरुष

	 कर्मधारय

	 उपसर्जन

	 प्रातिपदिक

	 नदी

	 घि

	 लघु

	 गुरु

	 अङ्ग

	 भ

	 (कारक)

	 अपादान

	 संप्रदान

	 कर्म

	 करण

	 अधिकरण

	 कर्ता

	 उपसर्ग

	 गति

	 कर्मप्रवचनीय

	 प्रथम

	 मध्यम

	 उत्तम

	 संहिता

	 अवसान

	 द्विगु

	 कृत्याः

	 उपपद

	 आ�मन्त्रित

	 सत्

	 ल

	 (अकर्मक)

	 तद्राजाः

	 अभ्यास

	 अभ्यस्त

	 आ�म्रेडित

	 1. For Technical Definitions -

	 2. Interpretation rules (परिभाषा) (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
अ 19 - 15 34
आ� 2 12 - - - 1 15
इ 10 5 11 - - 1 1 28
ई 10 7 - 2 - - - 19
उ 4 2 4 - - - - 10
ऊ 4 6 - - - - - 10
ऋ 3 2 1 - - - - 6
ॠ 1 - - - - - - 1
ऌ 1 - - - - - - 1
ए 1 - - - - - - 1
ऐ� - - - 1 - - 1
ओ�� - - - 1 - - 1
औ�� - - - 1 - - 1
Total 55 34 31 5 - 2 1 128
Ending Masc. Fem. Neu M&F M&N F&N M,F,N Total
क् - - - - - - - -
ख् - - - - - - - -
ग् - - - - - - -- -
घ् - - - - - - - -
ङ् - - - - - - - -
च् 12 1 10 - - - - 23
छ् - - - - - - - -
ज् 7 1 4 1 - - - 13
झ् - - - - - - - -
ञ् - - - - - - - -
ट् - - - - - - - -
ठ् - - - - - - - -
ड् - - - - - - - -
ढ् - - - - - - - -
ण् 1 - - - - - - 1
त् 4 1 6 - - - - 11
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थ् 1 - - - - - - 1
द् 6 5 6 - - - 8 25
ध् 1 1 - - - - - 2
न् 19 1 11 - - - 2 33
प् 1 1 1 - - - - 3
फ् - - - - - - - -
ब् - - - - - - - -
भ् - 1 - - -- - - 1
म् 4 3 4 - - - - 11
य् - - - - - - - -
र् 2 4 2 - - - - 8
ल् 1 - - - - - - 1
व् - - 1 1 - - - 2
श् 4 1 1 - - - - 6
ष् 8 2 3 - - - 1 14
स् 16 5 8 - - - 1 30
ह् 8 3 2 - - - - 13
Total 150 64 90 7 - 2 13 326

 

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