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Part 1

Methodology and Discussions



Chapter 1

Introduction

qAEIBR IRBfY HGDHR Tadfer |

aifte FHR @ goraisRE gEEad ||

1.1 Introduction

Sanskrit is a morphologically rich language which makes the task of a com-
putational linguist who is building a morphological analyser challenging.
Panini’s Astadhyay1 provides a grammar for generating various word forms.
The most challenging part of the morphology is the verbal conjugation and
the derivatives of verbs producing new verbal and nominal roots. Panini’s
Astadhyayt comes with ancillary texts such as ganapatha, dhatupatha, unadipatha
and linganusasana. Among these the dhatupatha is important for the deriva-

tion of verbal conjugates and the primary derivatives.

Dhatupatha, like other ancillary texts, is an integral part' of the Astadhyayt.

'In Appendix A we give reasons for considering it to be an integral part, for the sake
of completeness.
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It consists of a list of dhatusutras, consisting of one or more verbal roots with
one or more meanings. The sutras are divided into ten sets called ganas.
(Classification into ganas is dictated by the transformations a verbal root un-
dergoes (due to the insertion of a vikarana pratyaya) during the formation
of verb conjugations in certain tense/mood known as sarvadhatuka lakaras.
For example the verbs from bhvadi gana take éap suffix before a tin suffix?
Each verbal root(dhatu) is marked with an accent, meaning and optionally
some special markers called ‘it” markers or anubandhas. The anubandha as-
sociated with a verbal root in the Dhatupatha either creates an environment
for application of sutras or triggers certain morphophonemic changes in the
verbal roots under special conditions. For example, the sutra dvitah ktrih
(P3.3.88) allows a ‘ktri’ suffix only in case of verbs with ‘du’ as a marker,
such as ‘dukrii, dupacas’ etc.. The accents as well as the marker ‘1’? indicate
a set of terminal suffixes (viz. atmanepadi or parasmaipadi suffixes) a verb
will take. Sometimes the meaning associated with a verbal root also plays
an important role in deciding the forms of a verb. For example, the sutra
nanceh pujayam (P6.4.30) prohibits the elision of penultimate ‘n’ generated
in the process of derivation of verbal conjugations of the root ancu, if the
verb is used in the sense of puja (‘worship’). Thus a Dhatupatha is not just
a list of verbal roots, but each verbal root carries a bundle of information
which is essential for the generation of correct forms. Markers in the form
of phonemes, accent and the meaning provide scope for the application of
certain sutras during the generation process. In other words there is a tight

coupling between the information coded with the roots in a Dhatupatha and

2This suffix indicates a number, person, time and kartta, karma
3anudattarita atmanepadam (P1.5.12)
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the Astadhyay1 sutra patha. Thus even a slight variation in the Dhatupatha

would result in wrong conjugation of a verb.

Therefore we expect that the Dhatupatha is preserved with special efforts, as
is true with the Vedas. Ironically we see that there is no consensus regarding
the content of Dhatupatha. There are several versions of Dhatupathas and
they differ from each other significantly. The accent which carries an impor-
tant information for the formation of conjugations, and also the nasalisation
has been lost over the years. It is surprising that the same tradition which
has meticulously preserved the Vedas for several centuries devising special
methods of recitation, providing enough information for error detection and
correction so as to avoid any fault in the transmission, has not paid any at-

tention to preserve the Dhatupathal!

In the past few years there have been efforts to simulate Paninian sys-
tem. Goyal et al.(2007), Misra(2010), Sridhar and Varakhedi(2009) and
Scharf(2009a) are aiming at providing a computational model for Panini’s
Astadhyayi. To do so, in addition to the siitras, all the ancillary sources
such as ganapatha, dhatupatha, unadipatha, and linganusasana are required.
Since the aim of these scholars is to follow Astadhyayi, preserving its spirit,
the variations in dhatupatha matters. A small change in the entry of dhatupatha
may affect the application of the sutras resulting in possible change in the

verbal form.



1.2. Objective and scope

1.2 Objective and Scope

The objective of my work is to

1. Develop an annotating scheme to enable automatic comparison of the
Dhatuvrttis, and also make them directly usable by the verb conjuga-

tion generator,

2. Provide a suitable interface to access all the relevant information seam-

lessly, and

3. Compare all dhatus in the dhatuvrttis with respect to various features

such as gana, pada, idagama, and meaning.

For this task I choose three important Paninian Dhatuvrttis viz. Madhaviya
Dhatuvrtti (MD) of Sayanacarya, Ksiratarangini(KT) of Ksirasvamin and
Dhatupradipa (DP) of Maitreyaraksita.

1.3 Organisation of the thesis

In this chapter we have described the objective of the work describing the
motivation behind it. In the second chapter we describe the earlier work on
the comparison of dhatuvrttis and point out the limitations of these from
computational point of view and thereby pointing out the necessity to carry
out the work from different perspective. In the third chapter we describe the
methodology we follow for the development of e-versions of the dhatuvrttis.
We first explain the necessity of positing the canonical form of a dhatu as
well as its meaning. Then we explain the extended mark up language used
to mark various kind of information in the dhatuvrttis in order to make it

available for automatic verb conjugation generation as well as for facilitating
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the comparison of dhatuvrttis. In the fourth chapter we describe the user
interface that enables a scholar to access various dhatuvrttis and compare
them with other vrttis with a click of a mouse. We discuss the comparison of
the dhatuvrttis from various parameters such as the root form, its meaning,
the distribution of verbs into ganas, the accent information etc., in the fifth
chapter. The conclusion and future scope of the work is reported in the sixth
chapter.

The second part of the thesis has the comparison and concordance of Dhatuvrttis.
It consists of five sections listing all the relevant comparative data. The first
section lists the differences at the root level, second section gives the differ-
ences among three Dhatupathas due to the meanings, the third and fourth
sections give a list of verbs and the meanings respectively, for which the
canonical form is different from the form that occurs in the Dp, The fifth
section gives the complete concordance of 3 Dps providing the canonical form
of the root, gana it belongs to, its meaning and the dhatusutra index from

each of the 3 vrttis.



Chapter 2

Earlier Works

Dhatupatha(Dp) is an integral part of the Panini’s grammar. There have
been controversies regarding the Dp. The first one relates to the authorship
of the Dp: whether Panini is the author of the Dp or not, and the second one
is related to its content: whether the original Dp had meaning entries or not.
Yudhisthira Mimamsaka(1974) has argued that the original Dp consists of
roots with their glosses and he attributes the Dp to Panini. Cardona(1997)
summarizes the arguments and opinions of various scholars who have com-
mented on these two aspects. He finds the reasons given by Yudhisthira
Mimamsaka' to be not convincing. Answers to these questions are relevant
for the historical perspective. From computational point of view, however,
what is important is that the Astadhyayi has references to various sutras
from the Dp. And these sutras refer not only to the roots but sometimes
to their meanings as well. The issues whether the list of roots was already

available to Panini or not, and whether the gloss was a part of the implicit

Lin favour of his argument that the original Dp comnsists of roots with their glosses



knowledge system and later it was made explicit in the Dp or it was always
part of the Dp, are not relevant. What is more relevant and important for
us is to have a version of Dp compatible with Astadhyayi and to know the

underlying structure of the Dp.

Yudhisthira Mimamsaka(1974;pp 62) mentions about two versions of Dp viz.
laghu and vrddha. While the ‘laghu’ version does not have the reference to
the gloss, the ‘vrddha’ is the one with glosses. The ‘laghu’ version, accord-
ing to him is not available now. The ‘vrddha’ has 3 versions viz. ‘pracya’,
‘udicya’, and the ‘daksinatya’ Further he notes that the later version is
not available. The previous two versions are available in the form of com-
mentaries. The Dhatupradipa commentary by Maitreyaraksita is based on
the ‘pracya’ version, while the Ksiratarangini commentary by Ksirasvamin

is based on the ‘udicya’ version.
Yudhisthira Mimamsaka has listed around 13 different commentaries on the
Dp. Among them, a few important ones are:

1. Madhaviya Dhatuvrtti by Sayanacarya,

2. Ksiratarangini by Ksirasvamin,

3. Dhatupradipa by Maitreyaraksita,

4. Sébdikébharanam by Hariyogt, and

5. Daiva by Deva.



All these commentaries are roughly dated between 12! and 14" centuries.

Though these commentaries exhibit the same overall structure, they exhibit
differences in terms of finer details such as the class to which a root belongs,

meaning(s) of a root, or even the pada information and so on.

In addition to the Paninian Dp, several non-Paninian Dps also exist. They
are attributed to Candra, Sékatéyana, Hemacandra, Jainendra, Kasakrtsna,

Katantra, Vopadeva and a few others.

The first widely published edition of Dp in the recent times is by Béhtlingk(1887)
which is based on the works of Westergaard(1841). Later in the twentieth
century, a German scholar Liebich(1928), for the first time, compiled a con-
cordance of the verbal roots following various dhatupathas, and published it
as ‘Anhang IV’ to his edition of Ksiratarangini. This concordance had the

following five Dhatupathas.

e Paninian Dhatupatha (with Bohtlingk’s edition)

(with 3 commentaries viz. Maitreyaraksita, Ksirasvamin and Sayana),

e Sarvavarman’s Dhatupatha (reproduced from Tibetial resources),

Candra,

Sékatéyana, and

Hemacandra.



Thus Liebich’s concordance contains a comparison of 8 Dhatupathas, 4 Paninian
and 4 non-Paninian. The dhatus here are arranged as they occur in the
Paninian Dhatupatha. Palsule(1955) added four more non-Paninian Dps
viz. Jainendra, Kasakrtsna, Katantra and Vopadeva to this work mak-
ing this work more-or-less complete. Palsule’s ‘Concordance of Sanskrit
Dhatupathas’ has thus 12 known important Dps. The highlights of Palsule’s

concordance are:

1. It lists all the verbal roots in an alphabetic order and not in the order

of Dp.
2. For every root, its gana and pada as noted in various Dps is provided.
3. The list of verbal roots also contains roots picked up from

(a) The St. Petersburg Dictionary,

(b) Sanskrit-English Dictionary by Monier Williams,
(¢) The roots by Whitney, and

(d) The roots posited by modern scholars.

Thus his attempt was to make the list of verbal roots as complete as

possible.

Liebich(1921) in addition to developing a concordance, also published an in-
dex of meanings along with corresponding roots. For this index, he used only
two Dps: Paninian Dp with Madhaviya Dhatuvrtti and Candra Dp. Palsule
extended this work also, by adding six more Dps viz. those of Jainendra,

Kasakrtsna, Katantra, Sékatéyana, Hemacadra and Vopadeva, as he did for

10



2.1. Suitability

the roots. Here he did not include the Sarvavarman’s Dp, since the meanings

there are in Tibetan.

Another important work in this area is that of Bhagiratha Prasad Tripathi(1906).
The main aim of his work was to refute Whitney who claimed Paniniya Dp
to be unreliable since most of the roots are unattestable in the literature.
Tripatht also criticises the work of Palsule, pointing out the separation of
dhatus from their meanings. This separation of dhatus from their mean-
ings results in introducing ambiguities and confusion. In his work, Tripathi
gives an alphabetic list of roots found in various Dps, along with their gana
and pada information, verbal forms, meanings in Sanskrit, Pali, Prakrta,
Apabhramsa, Pisaca, Hindi, Munda, Bundeli, and also the Indo-European

and Indo-Iranian possible roots, along with their attestations.

2.1 Suitability from Computational Aspects

Our aim is to make different versions of Dps available as e-texts so that a
computational linguist can use them to derive verbal conjugations following
the Paninian sutras. Let us now examine the suitability of both Palsule’s
as well as Tripatht’s work from this aspect. At present both these works
are available only in the printed book form. However, both these works are
structured, and hence all the information can be made available in the form
of an e-text marking the information explicitly using the extended mark-up
language(XML). Assuming that these works are made available in the e-form,

we examine their suitability from the content point of view.

11
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2.1.1 Suitability of Palsule’s work

Following are the lacunae in using Palsule’s work directly.

1. The roots do not contain any anubandhas.
For Panini the starting point of derivation of conjugates is a verbal root
with anubandhas®. For example, only verbs with du as an anubandha
will get conjoined with the ktri suffix, as in dupacas + ktri — pak-
trimam. In the absense of information of anubandhas, the derivation

process will fail.

2. The roots do not carry the information of accent, nor the concordance
has any information of whether the root will have idagama or not.
Certain verbs undergo an insertion of ‘i’, termed as idagama, during
the derivation of certain forms. For example, bhu + lut — bhavita,
while gaml 4 lut — ganta. The later root does not have the insertion
of ‘i’, while the previous one has. This information is marked in the
accents. A root with high pitch vowel will have an insertion, while the
one with low pitch accent will not have. Bhu has high pitch while gaml
has low pitch.

3. The roots and the glosses are separated.
Some of the roots with more than one meaning undergo certain trans-
formations only with certain meanings. For example, sutra nanceh
pujayam (P6.4.30) prohibits the elision of penultimate ‘n” generated in

the process of derivation of verbal conjugations of the root ancum, if

2For detailed list of functions associated with the anubandhas in the derivation process,
see Appendix A

12
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the verb is used in the sense of puja (“worship’).

4. The concordance of meanings does not contain the class to which the
root belongs.
Many verbs belong to more than one class, or they are listed in the
same class more than once, with different meanings. In the absence of
the information of class to which the root belongs to, the concordance
of meanings becomes unreliable. For example, the root vidam * is listed
in the second (adadi), fourth (divadi), sixth (tudadi), seventh (rudhadi)
and tenth (curadi) classes. And their meanings in each of the class is
different. Now, from Palsule’s concordance where he lists vid against

the meaning jnane, it is not clear to which class this vidam belongs to.

5. The roots are listed in alphabetic order and not according to the order
of the Dp.
On the face of it, it seems one can sort the roots in any order. But
it is not true, since the alphabetic arrangement leads to loss of infor-
mation. The order of the roots within a class is also important. For
example, consider the sutra rudadibhyah sarvadhatuke (P7.2.76)". For
application of this sutra, one should know whether the root is in the
list of rud etc. And this is known only through the list arranged in
the order of Dp. Similarly there is a sutra in the Dp ghatadayo mitah
(Dp1.559). The roots starting from ghatam are declared to be mit. In

order to know which are the roots that start with ghatam one needs to

3“Sattayam vidyate jiiane vetti vinte vicarane, vindate vindati praptau
Syanluksnamsesu ca kramat”

“When [the val etc.] pratyaharas which are sarvadhatuka follow [any of the five] roots
starting from rud, [then they will have an it insertion]

13
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know the roots in the order of Dp.

2.1.2 Suitability of Tripathi’s work

Tripathi had observed the drawbacks in Palsule’s work regarding the sepa-
ration of roots from their meanings. Also he is well aware of the importance

of anubandhas and the pada. Thus we notice that his work has

e The roots with ‘it” markers are provided in 'parenthesis’, against each

entry.
e The meanings from various Dps and Vrttis given along with the roots.

e The information of pada is marked.

Thus Tripathi has overcome most of the drawbacks of Palsule’s work. But
still it suffers from two lacunae. The first one is, similar to Palsule, he also
arranges roots in alphabetic order. And we have seen earlier the demerits
of this. Second limitation is: The svara information for the roots is miss-
ing. Svaras on the roots are needed to decide the pada information while the
svara information on anubandhas is needed to decide the idagama. Though
the accent of the anubandhas is not provided by him, he provides the pada
information. But neither the idagama information is available, nor the infor-

mation of accent on the anubandhas is available in his work.

2.2 Scharf’s annotation of Madhaviya Dhatuvrtti

Another important work, relevant for us is Scharf’s annotation® of MD. He

had noticed the need of a Dhatuvrtti in electronic form which is suitable for

>The website http:// sanskrit1.ccv.brown.edu/Sanskrit /Vyakarana/Dhatupatha/index2.html,
shows only the interface. The tagged dhatupatha was shared by Peter Scharf. We ac-
knowledge his valuable help.

14
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generating verb conjugations directly following the rules from Astadhyayi.
He proposed a tagging scheme and tagged MD. He also discussed the need
for the canonical form of a verb and provided guidelines for deciding the
canonical form of a root. This work is directly relevant to our goal. In his
tagging scheme, Scharf has extracted the dhatupatha from the vrtti, leaving
the commentary part. Each sutra of the dhatupatha is tagged with the

following information.

1. The meta data such as ‘bhu-adi ganah’ or ‘udattah’ are marked with

appropriate attributes such as scope.

2. For each sutra, the root and the meaning are tagged separately. Every
root is further provided with an attribute ‘Full dhatu’ which gives the

root with the marker. But he does not include the ‘anunasika’ here.

3. If there are more than one meaning, the sandhi between the meaning en-
tries is split, indicating each meaning separately, further the attribute
contains list of these meanings separated by comma (*,"). These mean-
ings are in the stem form and not in 7% case singular as the tradition

is.

4. Since the dhatupatha is separated from the commentary, the page num-
ber of the commentary is also listed as an attribute for each sutra, so

that in the interface this can be linked to the actual pages.

We followed a similar tagging scheme. However, since we decided to tag
the complete vrtti, without separating the commentary from the sutrapatha,

we deviated from his scheme a bit. In principle, the information that is
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2.2. Scharf’s annotation

tagged is more or less same. With the roots, we also provide the ‘anunasika’
information in addition to the anubandha markers.

We also needed to enhance the tagging further, as we will discuss in chapter
4, to account for the variations in meanings across the vrttis.

2.2.1 Proposal

Keeping in mind the goals stated in the first chapter, we propose to do the

following.

1. Use only the Paninian Dps, since we are concerned with only the

Panini’s grammar.

2. Choose only those Vrttis which are complete. We decided to choose the

most important ones viz. Madhaviya, Ksiratarangini and Dhatupradipa.
3. Make the complete information for each dhatu available such as

e root form with and without the anubandhas,

accent(svara) information on the root and the anubandhas,

the class the root belongs to,

e meaning(s) associated with the root, and

analysis of the meaning.

4. Suggest a tagging scheme for annotating various information in the

Dhatuvrttis.

5. For each root, provide a link to the entries in the vrtti.

The vrttis contain a lot other information, such as the relevant Panini’s
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2.3. Choice

sutras needed for derivation, varttikas, different conjugation forms, and

so on. This information, if available handy, will be useful for the users.

6. Provide an interface that is suitable for both a human user as well as

software programme to access various information.

2.3 Choice of Dhatuvrttis

Our main goal is to make the Dhatuvrttis available in electronic form so that
a verb form conjugator based on Panini’s Astadhyayi can generate the ver-
bal forms automatically from the given information in the Dp. Therefore our
natural choice was to restrict ourselves to only Paninian Dhatuvrttis. There
are seven vrttikaras viz. Sunaga, Bhimasena, Ksirasvamin, Maitreyaraksita,

Deva, Sayana, and Hariyogi.

Out of these, the three dhatuvrttikaras viz. Ksirasvamin, Maitreyaraksita
and Sayana have commented more or less on each sutra. The other commen-
taries are not that complete. Sébdikébharar_lam was available in electronic
form. Hence we decided to go for these four vrttis. We highlight the contents

of the version of each vrtti selected by us.

1. Madhaviya Dhatuvrtti by Sayana

We have chosen the following version.

e Editor: Pandit Ananta Sastri Phadake and Vyakaranacarya Pan-
dit Sadasiva Sarma Sastri,

e Publisher: Jai Krsnadas-Haridas Gupta, The Caukhamba Samskrt
Series Office, Benares, 1934.
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2.3. Choice

This version has an elaborate prologue by Sadasiva Sarma Sastri giving
a full background of vyakarana tradition, followed by the introduction
of the author Sayana. The vrtti contains commentaries on the 10 classes
followed by kandvadi gana, sautra dhatus, namapratyaya dhatus and

examples of namapratyayadhatus.
. Kéiratarangini by Ksirasvamin

e Editor: Yudhisthira Mimamsaka

e Publisher: Ramlal Kapur Trust, Revali, Sonipat (Haryana), 2005.

This is also edited by Yudhisthira Mimamsaka. In the prologue, here
he discusses two important questions pertaining to the Dhatuvrttis viz.
is the Dp written by Panini or not and whether the meaning is also a
part of it or not. He believes that both the Dp and the meaning are
by Panini, and gives evidences in support of his claim and refutes the
objections against his claims. Further, in this prologue he also gives
the historical changes in the dhatupatha, mentions about the loss of
accent and provides a list of various commentaries available to date on

the dhatupatha. This vrtti has commentary only for the 10 classes.
. Dhatupradipa by Maitreyaraksita

e Editor: Sisacandracakravarti Bhattacaryah.
e Publisher: Ramlal Kapur Trust, Revali, Séhapuraturka, Sonipat

(Haryana), 1986.

This has a prologue by Yudhistira Mimamsaka and has commentary

for only 10 classes.
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2.3. Choice

4. Sébdikébharanam by Hariyogt

e Editor: Devananda Sukla,

e Publisher: Rastriya Sanskrta Samsthan Manitavi$vavidyalayah,

New Delhi, 2010.

This has detailed commentary for only 9 classes. The 10" class is
mentioned with only the first entry and similarly the other classes such

as kandvadi and sautra are mentioned with a couple of examples.

Initially we decided to compare all the four vrttis. But later we observed
that Sébdikébharanam has a lot of variation. It is also not complete,
since it does not comment on all the sutras. At several places just a few
forms of the verb are cited without any commentary and the 10" class
is left almost untouched. Though in the initial stage we compared the
entries with this vrtti as well (Shailaja et al, 2013), later on we decided

to compare only the first three vrttis.
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Chapter 3

Dhatupatha and Dhatuvrtti: In-

formation Content

In this chapter, we look at the content of Dhatupathas and the Dhatuvrttis
and propose the use of canonical forms for both the root as well as meaning to
facilitate automatic comparison. We also study the use of ‘ca’ in the vrttis
which is used to carry forward the roots and/or meanings from previous

sutras.

3.1 Structure of Dhatupatha and Dhatuvrttis

Palsule(1961) describes the structure of the Paniniya Dhatupatha (Dp) in
detail. We list below the salient features of the Dp.

1. Dp is a list of Dhatusutras.

2. Each Dhatusutra consists of one or more dhatus followed by one or

more meanings.

3. Every dhatu is marked with marker(s) called it or anubandha.
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3.2. Accent marks

4. The meaning is typically expressed in the locative case of the lyut form.

Occasionally other forms are also used. (see sec 3.3.1 for details).

5. The verbs are classified into 10 ganas. The classification is based on

the vikarana suffix a root takes.

6. Within each class, there is further sub-classification of the verbs based

on the verb final suffixes they take.

Dhatuvrttis are the commentaries on these Dp. The structure of any dhatuvrtti
is as follows: The commentary is on the dhatusutras. So the order of the
dhatusutra is same as that of the Dp. At the start of each gana, name
of the gana is mentioned. This is followed by the pada information. The
pada information is sometimes expressed indirectly through the svara on the
anubandhas and sometimes explicitly. Then the commentator comments on
the root form, various meanings the root has, giving various citations from
the earlier works, and sometimes also mentions different morphological forms
the root takes. The discussion on various forms is supported by the relevant
sutras from Panini’s Astadhyay1, if necessary. The discussion in some cases
also deals with the differences of opinion with other commentators on various

aspects mentioned above.

Now we see how the three pieces of information viz. the accent marks, the

root form and its meaning are marked in the Dps.

3.2 Accent marks in Dhatupatha

The dhatus in the earlier dhatupathas were with accent marks (svara). This

is very much evident from the following two quotations from the dhatuvrttis.
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3.2. Accent marks

1. In Ksratarangini (page 306), Ksirasvamin writes
ata eva curadibhutan svaranvitannakarot

(Hence, in the tenth class, the svaras are not marked.)

2. Similarly Sayana in his dhatuvrtti (Sadasiva_$astri,1934;page 377) says
tatha ca kasyapah - karyabhavadekasruttya pathyante
(Therefore Kasyapa says: since the svaras in the tenth gana do not
serve any purpose, the dhatus in this gana are rendered as ‘eka-sruti’,

i.e. without any accent.)

This then logically implies that in all other classes the svaras are marked.
The accent information was associated with the root as well as 7t markers.

Both these accent marks serve two different functions.

1. The accent on the verbal root is used to classify the verb as either
set or anit. A verb with set gets an it augmentation, while the one
declared as anit will not have the it augmentation. The udatta (high
pitch) accent is used to mark the set and anudatta (low pitch) accent

is used to indicate anit (no it augmentation) dhatus.

2. The accent on the anubandhas is used to indicate the pada information
and hence to know the kind of suffixes a verb takes. Udatta (acute) was
used to indicate parasmaipada, anudatta (grave) for atmanepada and

svarita (circumflex) for ubhayapada.

The fact that this information was part of the dhatupatha is also clear

from the Astadhyay1 sutras such as

o ckaca upadese’nudattat (7.2.10)

The roots in the upadesa Dp, which have single vowel and are with
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3.2. Accent marks

low pitch, will not have an it insertion. E.g. dudan, after deleting the
anubandhas is da which has single vowel, and hence it will not take any
it insertion and its form will be ‘data’, similarly nin has only one vowel

and hence it will also not have any it insertion.

e anudattanita atmanepadam (1.3.12)
The roots which have low pitched anubandha and the ones with 7 as the
anubandha will have atmanepada suffixes. E.g. edha has an anubandha
which is low pitched and hence it will take atmanepada suffix generating

forms such as ‘edhate’ etc..

o svaritanitah kartrabhipraye kriyaphale (1.3.72)
The roots which are svarita or have n as an anubandha will take
atmanepada suffixes if the result of the action is for the benefit of the

doer. e.g. ‘pacate’, if the person is cooking for himself.

o anudattopadeSavanatitanotyadinamanunasikalopo jhali kniti (6.4.37)
In the presence of a suffix that starts with any of the phoneme from
jhal', and has either k or 7 as a marker, the anunasika of the roots
of certain verbs get deleted. These certain verbs are the ones with
low pitch, those which end in anunasika, the root vana and the verbs
belonging to the eighth class (tanadi). E.g. the root yamam is anudatta
and ends in anunasika, and hence the anunasika gets deleted by the this

sutra to yield yatva, yatah, etc.

e nodattopadesasya mantasyanacameh (7.3.34)

jhal is a pratyahara which stands for the list of phonemes jh, bh, gh, dh, dh, j, b, g,
da d7 kh7 ph, Ch7 thv tha ¢, t7 t, k, P, év S, 8 and h.
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3.2. Accent marks

The operation prescribed for in the presence of cin and nt, nt and krt
will not hold if the verb in the upadesa is with high pitch or if it ends in
m. E.g. the verb sam is udatta and hence it will not change to vrddhi

but it will have the form asami, etc.

All these sutras clearly indicate that in order to use the sutras from Astadhyay1
for derivation of verbal conjugations, one needs the accent marks in the

Dhatupatha.

At some point in time the svara information got lost, and hence the dhatupatha
was amended with explicit information regarding the pada and set-anit clas-
sification such as wudattah parasmaibhasah or ityudatta anudattetah. There
was no uniform nomenclature followed by the commentators while making
this information explicit. To indicate a root to be set both the words set as
well as udattah are used. Similarly to indicate a root to be anit both the

words anit as well as anudattah are used. Table 3.1 summarises this.

’ information \ tags used by commentators ‘

atmanepadl | atmanepadi/ atmanebhasa/anudattet
parasmaipadi | parasmaipadi /parasmaibhasa/udattet
ubhayapadi | ubhayapadi/ubhayatobhasa/svaritet
set set / udattah

anit anit / anudattah

Table 3.1: Accent information

The list of dhatus in the dhatupatha is sub-divided into various ganas, and
ganas are further subdivided into sub-ganas. The heading of the sub-ganas

carry the information of pada and set-anit.
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3.3. Root forms

For example, consider the following entries in the Paniniya Dhatupatha:

1. bhu sattayam |

udattah parasmaibhasah |
edhadayah atmanebhasah
2. edh vrddhau

3. spardh sangharse

30. katth slaghayam

ityudatta anudattetah

The entry edhadayah atmanebhasah says that the dhatus starting from
edh are atmanepadi. Name of the sub-class is edh, and end of this class is
indicated by ityudatta anudattetah. Udattah in this rule declare all the
dhatus listed starting from edh till this point as set, while anudattetah marks

them as atmanepadi.

3.3 Root forms

Root forms in the Vrttis The Dhatusutras contain one or more dhatus in each
sutras. For example, the sutra bhu sattayam contains only one root bhi,
while the sutra kurda khurda gurda guda kridayameva contains 4 roots.
Dhatuvrttis differ in the number of roots. For example, while MD lists these
4 roots, KR lists only 3 omitting khurda. Dhatuvrttis also differ in presenting
the root form of the dhatu. For example, the entry in KT is kuthi puthi luthi
mantha himsa-samklesanayoh, while MD and DP list it as kuthi puthi luthi
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3.3. Root forms

mathi himsa-samklesanayoh. We notice that the forms of mathi are different
in these vrttis. According to the Paninian process, during the derivation, a
root undergoes various transformations. For example, MD and DP take
mathi as the root, which will have (numagama) due to the application of
idito numdhatoh P(7.1.58),” and it transforms mathi into mantha. KT on
the other hand, provides pre-cooked form of the root as mantha. If one
would like to derive the verbal forms strictly following the Paninian sutras,
then the entry should be mathi, and not mantha. Otherwise the sutra idito
numdhatoh P(7.1.58) will be useless. Scharf(2009b) describing his Canonical
Index to the MD has rightly observed that

The phonetic shape of roots in this list departs in some respects
from the normal prosody of Sanskrit encountered in ordinary us-

age.

Yet as an element in a very specific linguistic system, the root list
is the source of roots in initial instruction (upadese) as opposed

to in ordinary usage (loke).

Ksiratarangint also uses only the forms that should be as in the upadesa,

and not as is found in the ordinary usage.

We list below various sutras those operate on the root form in upadesa trans-
forming the root. Knowledge of this will help us in deciding the form of the

root with which the derivation process starts.

23 root with %’ marker will have num insertion
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3.3. Root forms

3.3.1 Anubandhas

Sutras starting from Upadese janunasika it (P1.3.2) to tasya lopah (P1.3.8)
define a marker and then in the process these markers get deleted. The sutras

relevant for identification of anubandhas in the roots are given below.
e P1.3.2 defines a nasalised vowel (anunasika ac) to be an anubandha.

e halantyam (P1.3.3) is the second sutra which defines a consonant (hal)

to be an anubandha.

e adirnitudavah (P1.3.5) declares the initial fi, fu and du to be the

anubandhas.

1. Vowel
It is observed that the anunasika mark on the root vowels is not marked
explicitly in the Dp. Not all the vowels are anunasika. For example in
the root patha, there are two ‘a’ vowels, and only the second one is with
anunasika. In ohak also there are two vowels but the first one is with
anunasika. How does one know which one has anunasika and which
one does not have. The author of Kasika write ‘pratijnanunasikyah
Paniniyah’ Only through the oral traditional teaching, commentaries
and the use of sutras, one can retrieve the anunasikas. In all the vrttis,

we have manually marked the anunasikas following the tradition.

2. Consonants
In Appendix A we give various anubandhas that occur in the Dhatupatha

and through an example we explain their function. In order to generate
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3.3. Root forms

proper verbal forms, the roots in the Dp should carry these markers.
For each of the markers, the appendix lists at least one sutra, with its

meaning and example, indicating the purpose of the marker.

3.3.2 Impossible Unsandhied forms

Scharf(2009b) in his detailed note on the canonical form of a verb has clearly
pointed out that though the vrttikaras were aware of the upade$a form of
the verbs, they have used the form which is sandhied. Such sandhied forms
can not serve as the base form since they will lead to erroneous generation.
Scharf has listed all such cases where one should use ‘impossible’ unsandhied

forms as the starting point. We give a short summary of all such cases.

1. Initial s
P6.1.62 dhatvadeh sah sah states that the root initial s in the state
of upadesa becomes s. If we read these roots with s, then we can’t
retrieve the s that is needed in some of the forms of the verb such as
sic + nal — sisica — siseca — siseca. The sutra which brings back the
s in such cases is adesapratyayayoh (P8.3.59). If the root is considered
to be sica instead of sica, then it would end in a wrong form siseca.
Mahabhasyakara has provided a list of such dhatus in ajdantyaparah
sadayah sopadesah sminsvadisvidisvangjisvapayasca srpisrjistrstyasekrsrvarjam

under (P6.1.63).

2. Initial n
no nah (P6.1.63) states that the root initial n in the upadesa state
changes to n. Here also the n is needed in the upadesa, so that

when preverb such as pra is added, then n can be changed to n by
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3.3. Root forms

upasargadasamase’api nopadesasya. The roots that come under this
category are listed by Patanjali in sarve nadayo nopadesa

nrtinandinardinakkinatinathrnadhrnrvarjam under (P 6.1.63).

3. The retroflex stop(t) after the initial retroflex s(s).
There are around dozen roots that start with a retroflex s (s), followed
by a retroflex stop ‘t. e.g. stha. Scharf argues that the ‘upadesa’
form of such roots is an initial retroflex s(s) followed by a dental stop
(t). Thus the correct form for stha should have been stha. This is
in consistent with the derivation process. If there were ‘t” as in stha,
then the generated form would have ‘t’ instead of ‘t". Hence in order to
generate correct form, the upadesa form should have been stha. Due
to Dhatvadeh sah sah (p 6.1.62), the initial retroflex s will change to
dental s and we get the correct form sthasyati. Now when the dental
s changes to retroflex s(s) due to "upasargat sunotisuvatisyatistautis-
tobhatisthasenayasedhasicasanjasvanjam” (P8.3.65), following dental t
also changes to retroflex t (t) due to stuna stuh (P8.4.40), and we get
the correct forms such as abhisthasyati, paristhasyati. Only exceptions
to this rule, as noted by Scharf is sthivu,® which retains its retroflex s.

So this root has two forms sthivu and sthivu.

4. The dental nasal(n) in place of homorganic nasal.
In case of roots such as ancu, some of the dhatuvrttis take anc to be the
root. But with this root as a starting point, it is not possible to derive

the desired forms such as acyat, when the root is used in the meaning

3sadese subdhatusthivusvaskatinam pratisedho vaktavyah(MB6.1.62).
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3.3. Root forms

of gati. The governing sutra is narnceh pujayam(P6.4.30). This sutra
says, the penultimate n of the verbal root ancu gets deleted, if the root
is in the meaning of gati. Now if the root is ancu, instead of ancu, then
since there is no penultimate n, it will generate the undesired form
ancyat. Further, in such cases, there will not be any occasion to use

this sutra, and it will be useless.

. The dental nasal in place of anusvara.

In case of roots such as dansa, some vrttikaras take damsa as the root,
replacing the dental n with the anusvara. But if one starts the deriva-
tion with anusvara, one can not derive the form dasati, whereas, with
dansa, due to the application of damsasanjasvarjaam sapi (P6.4.25)
one gets the desired form dasati. Thus it is necessary to take dansa as
the root form to get the desired form, as well as to show the necessity

of the sutra.

. The penultimate dental sibilant s

In case of roots vrasc and sasc, the penultimate consonant should be
dental s and not the palatal § one. If the root were wvrase, it is not
possible to derive the forms vrasta, or vrknah but with vrasc, one can

derive these. The relevant sutra is skoh samyogadyorante ca (P8.2.19).

. Penultimate dental d

The roots add, cudd are sometimes considered to be add, cudd by some
commentators. The former forms are the upadesa forms. This is evi-
dent from the Paninian sutra nandrah samyogadayah (P6.1.3), which

negates the duplication of din the desiderative forms. If the root would
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3.4

have been add, then its desiderative form in third person singular would
have been addiddisati, while the correct form is addidisati. And this is
obvious from the fact that in Kasika, the example for this sutra is add.
If there were no penultimate dental d in this, this would not have been

cited as an example.

No penultimate ¢ before ch

It is appropriate to treat the verbs such as praccha to be originally as
pracha. This way, once can derive the forms correct forms ‘prastum’
as well as ‘prcchati’. To derive the later one, Paninian sutra che ca
P(6.1.73) will introduce a tuk before cha, and then stoh Scuna scuh
P(8.4.40) will change the t to ¢ in the presence of cha, resulting into
prechati. Similarly the root mlecha will change to mleccha by dirghat
padantat va P(6.1.75), resulting in ‘mlecchati’.

Proposed Canonical Form of a root

In order to link various commentaries, there should be one standard form of

a root. This root then can be marked as an attribute to the existing entry.

This way the existing entry is not disturbed, and at the same time we get an

additional field in the form of an attribute for linking various commentaries.

Scharf(2009) in his digital edition of Madhaviya Dhatuvrtti proposed the use

of canonical form for verbal roots. A canonical form of a verbal root is a

sequence of phonemes that conforms to the requirements of rules stated in

the Astadhyayi. These requirements are:

1.

2.

All the anunasika vowels are marked.

The anubandhas are marked for accents.
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3. Root vowel accents are marked for accents.

4. Roots retain the following impossible / difficult phonetic combinations

without undergoing any sandhi.

(a) an initial ‘s’ as in ‘svada’,

(b) an initial ‘p’ as in ‘nadhr’,

(c) dental ‘n’ instead of homo-organic nasal as in ‘anc’,

(d) dental ‘n’ instead of anunasika as in ‘dansa’,

(e) penultimate dental sibilant s as in ‘vrasc’,

(f) penultimate dental ‘d’ as in ‘add’ and

(g) No penultimate ‘¢’ before ‘ch’ as opposed to ‘pracch’.
We follow these guidelines to decide the standard or canonical form of a root.

3.5 Variation in the meaning of roots

The meaning is typically expressed as an infinitive verbal form in a loca-
tive case as in sevane, bhaksane etc. When there is more than one mean-
ing, all these meanings are expressed through a compound. Thus we see
‘dhavu’ has 2 meanings ‘gatiSuddhyoh’ or ‘divu’ has 10 meanings expressed as
‘kridavijigisavyavaharadyutistutimodamadasvapnakantigatisu’. Palsule (1961)

observes that the meaning in Dhatupatha is expressed in seven different ways:

1. With a locative case of an infinitive verbal form (lyudanta). This is
the most common way of presenting the gloss. For example apravane,

parivedane, satatyagamane, sevane.
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3.5. Variation

2. As a compound expression with some word in the sense of action.
Here he mentions 4 words viz., karana, karman, krti, kriya as the second
member. E.g. citrikarane, tanukarane, antakarmani, kantikarmani,

sabdakrte and varnakriyayam., etc.
3. With concrete noun such as : jarayam, jarasi, tejasi, vaci, Sastre, etc.

4. With adjectives such as : (in ac suffix) kalyane, duhkhe, nirbije, priye,

bhime, vakre, vicitre, Sive, subhe, sukhe, etc.

5. As abstract nouns typically expressing some quality, such as (in-syan):
abhiksnye, alasye, aisvarye, kautilye, jadye, dainye, etc. (in-an): arjave,
(in-tva) tanutve, yogyatve, vikalatve, vyakulatve, sathatve, etc. (in-tal):

sattayam; (with the word -bhave): ardribhave, putibhave, etc.

6. In about a dozen cases, he notices that even concrete nouns have
been used. For example: gandhe, jihvayam, dandasuke, bandhusu,

vadanaikadeSe, bimbe, bile, etc.

7. Finally there are also instances of a bahuvrihi compound in-artha: gat-

yarthah, ksaranarthah, bhasa(sa)rthah, and himsarthah, etc.
Apart from the above 7 types noticed by Palsule, we also note that
e The meaning is expressed with adverbs such as
1. mandayam gatau, kutsayam gatau, kutilayam gatau, etc.
2. kutsite sabde, Sabdakutsayam, prahvatve sabde, etc.

e The meaning is expressed as a nafl tatpurusa compound as in adarsane,

adharstye, anavasthane, aprahasane, etc.
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e The meaning is expressed in desiderative (with san suffiz) form such
as pracha jnipsayam, ksudha bubhuksayam, nitrsam pipasayam, mrsa

titiksayam, yu jugupsayam, lala ipsayam, etc.

e In case of some roots, the meaning is expressed with the same root as
in histm himsayam, tudim todane, tadim tadane, janam janane, rusam

rose, pa pane, slisam Slesane, hasem hasane, etc.

3.6 Proposed Canonical Form of the Meaning

We have seen above that the meaning of the verb is given in various forms. If
all the vrttis would have given the meaning in the same form, there would not
have been any problem. But when across the vrttis there are variations, au-
tomatic linking or comparison becomes a problem. We followed the following

guidelines for the canonical form of the meaning.
e A homorganic nasal is used uniformally.

e When a phonological variant is possible due to the application of anaci
ca (P8.4.46), resulting in the doubling of consonant, we used the one

with single consonant.*

e Similarly, in case of some prefixes, a variant with long vowel is possible®.
In such cases also we have used the one with a short vowel.® E.g.

parighate, parighate.

e The meaning is expressed uniformally in 7** case singular.

4laghavapriyah vaiyakaranah
Supasargasya ghafiyamanusye bahulam (P6.3.121)
Slaghavapriyah vaiyakaranah
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e We preferred the lyut form over the ghaf if the former form is more

common in usage.

e When the meaning part contains the word arthah, as in himsarthah,
gatyarthah, sabdarthah and bhasarthah we have uniformally dropped
the word arthah with an exception of the following.
alamarthe, Sobharthe, bhasarthe, bhasarthe, bhimarthe, padyarthe,
vrnotyarthe, Sighrarthe, $akyarthe, svamyarthe, tadarthye, samarthye.
In all these examples, the word arthah follows either a noun or an ad-
jective or an indeclinable or an auxiliary. In short we have deleted
arthah, when it follows an action denoting verb, and it is retained in

other cases. Thus, we have treated gatau and gatyarthah as the same.

In addition there were two instances where we provided a special treatment.

These cases are:

e In one case the vrtti has used the word namna to indicate the meaning
of the verb kusma. We have used the namadhatu form kusmayane, to

express its meaning following DP

e In all the three vrttis we found an entry kage nocyate to indicate that
the meaning of kage can not be expressed”. Hence we marked its mean-

ing to be anekarthe.

3.7 Use of ‘ca’ in the vrtti:

We noticed four different usages of ‘ca’ in the vrttis.

Tanekarthatvat

35



3.7. Use of ‘ca’

e As a conjunction
When there are only two meanings, optionally ‘ca’ is used after the
second one, and there is no compound formation. For example, in the
sutra, ancu, gatau yacane ca, the root ancu has two meanings ‘gati’
and ‘yacana’ There is no compounding, and ‘ca’ is used to conjoin

them.

e ‘ca’ is used with new set of roots with additional meaning
In this case, the ‘ca’ indicates that in addition to the meaning expressed
in the previous sutra, the roots in this list also has one more meaning.
For example see the two consecutive sutras:
pitham himsasanklesanayoh, and
satham kaitave ca Here the root pitham has two meanings viz. himsa
and sanklesana, while the root satham, in addition to these two mean-

ings, is also used in the sense of kaitava.

e ‘ca’ is used with new meaning(s) and a subset of roots from the previ-
ous sutra.
When a subset of roots also has extra meaning(s), it is expressed in a
separate sutra with the use of ‘ca’; as illustrated by the following two
sutras.
ayam, vayam, payam, mayam, cayam, tayam, nayem gatau
tayam raksane ca
Here only the verb tayam from the previous list has an additional mean-

ing.
e Finally ‘ca’ is also used with a single or more than one verbs but with-

36



3.7. Use of ‘ca’

out any meaning.

Here also the meaning is understood to follow from the previous sutra.
Following two consecutive sutras have this structure.

sronr, sanghate, and

slonr ca

The second sutra says, the verb slonr has the same meaning ‘sanghate’.

We use the canonical forms of the root and the meaning for cross linking
the vrttis. We use the information of ‘ca’ for deciding the carrying forward

of the meaning or root entry from the previous sutras.
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Chapter 4

Approach & Methodology

4.1 Choice of Markup Language for Annotation

Computer technology provides a new dimension for studies. Computers have
good memory and they are good at logic. We can take advantage of the good
memory of the computers and organise the data linking them in various ways.
What is needed is a good annotation scheme with which we first manually

annotate the data so that linking becomes trivial.

XML-The Extensible Markup Language, is a W3C-endorsed standard for
document markup. It defines a generic syntax to mark up data with sim-
ple, human-readable tags. It is best suited for describing the content as it
provides a standard format that is flexible enough to be customized for any
domain. Thus the user has a freedom to define one’s own mark-up language.
Such a mark-up language unlike the mark-up language of HTML, is both
machine readable as well as human friendly. XML is useful to structure,

store and transport the information.
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XML separates data from the display. This makes it easier to share the
data by different applications. The XML files being simple text files, there
is no loss of data due to platform change, or application change, or change
in the operating system. XML has also full support for Unicode. Hence we

decided to use XML for mark-up of various information in the Dhatupatha.

The data in XML are surrounded by text markup that describe the data.
XML’s basic unit of data and markup is called an element. Every tag has a
begin as well as an end tag. The element is delimited by the start-tag and the
end-tag. Everything between the start-tag and the end-tag of the element is
called the element’s content. The name of the tag is user defined. Every tag
can have zero or more attributes associated with it. Comments may appear

anywhere in a document outside other markup.

An XML document is well-formed, if it satisfies a list of syntax rules
provided in the specification. Some important points for a XML document

to be well-formed are:
e [t contains only properly encoded text.

e The begin, end, and empty-element tags that delimit the elements are

correctly nested, with none missing and none overlapping.

e The element tags are case-sensitive; the beginning and end tags must

match exactly.

e There is a single “root” element that contains all the other elements.
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Every XML document has associated with it a Document Type Defini-
tion(DTD) which contains the description or the grammar of the structure of
the document. Thus the DTD contains information regarding various types
of elements, the tags associated with them, the hierarchy of various tags,
the attributes associated with each of the elements, etc... The use of DTDs
ensure that the XML tagged text is well formed and parsed automatically to
extract various kind of information. One can define a Cascading Style Sheet

(CSS) to define how to display the content on the browser.

4.2 Annotation Scheme for Dhatuvrttis

Our main purpose is to annotate various dhatuvrttis in a form suitable for
computation. The main aim here is to provide all the necessary information
needed for the generation of verbal conjugations from the dhatu, following
the Paninian sutras. While we would like to have the comparison of various
parameters such as the root form, the class it belongs to, its meaning, accent
marks, etc. at a glance across the dhatuvrttis, we would also like to have
access to the commentaries at a click of a button. We found a lot of variation
in the form of the dhatu as well as its meanings. Hence we decided to use
the canonical forms of the root and its meaning, as described in the previous
chapter. In order to compare the vrttis, we need an index for comparison.
But the variations in the form of the root as well as meanings makes it
impossible to have them as the indices. Instead we use the canonical forms
of the root as well as meaning as indices for comparison.

We decided to mark the following information. The indentation shows

the structure of the marked text.
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o Vrtti

— title

author

editor

publisher
— year of publication

— edition

ganah (total 10 ganas)
* name of the gana
* it(anubandha) (attributes: value and svara)
« Dhatusutra (more than one entry per gana)
- dhatu with it(anubandha) (attributes: number of roots,
manaka rupa)
- meaning (attributes: count, meanings)
- artha vislesana (attribute: artha)
- sutra (Panini’s sutra)

- Karika

4.2.1 Document Type Definition

The Document Type Definition for this tagging is given below. (We use WX

notation (see appendix B) for tags in Sanskrit.)

<?xml version="1.0" encoding="UTF-8" 7>
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<!ELEMENT

vqwwi (book_name,author,editor,publisher,

year_of publication,edition,gaNaH+)>

<IELEMENT
<!ELEMENT
<!ELEMENT
<IELEMENT
<!ELEMENT
<!ELEMENT
<IELEMENT
<IELEMENT
<!ELEMENT
<IATTLIST
<IATTLIST
<!ELEMENT
<!ATTLIST
<IELEMENT
<IATTLIST
<IATTLIST
<IELEMENT
<IATTLIST
<IATTLIST
<!ELEMENT
<IATTLIST
<IELEMENT

<!ELEMENT

book _name #CDATA>

author #CDATA>

editor #CDATA>

publisher #CDATA>

year_of publication #CDATA>
edition #CDATA>

galNaH (gaNa_name,it,entry+)>
gaNa_name #CDATA>

it #CDATA>

it value #CDATA>

it svara #CDATA>

entry (XAwu_with_iw,meaning,arWa_viSleRaNa,#PCDATA|sutrax*|kArikAx)>
entry id #CDATA>
XAwu_with_iw #PCDATA>
XAwu_with_iw no #CDATA>
XAwu_with_iw mAnaka rUpa #CDATA>
meaning #PCDATA>

meaning count #CDATA>
meaning mngs #CDATA>
arWa_viSleRaNa #PCDATA>
arWa_viSleRaNa arWaH #CDATA>
sutra #CDATA>

kArikA #CDATA>
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We give below an example of tagging with explanation for each tag.

The explanation is given in the comments enclosed between <!-and —>.

4.2.2 Explanation of tags in DTD

We explain below each tag in the DTD given above, with an appropriate
example, wherever necessary. The tag name, as mentioned earlier, if is in

Sanskrit, is expressed in using WX transliteration scheme.

e Every vrtti starts with the declaration specifying the encoding as below.

<7xml version="1.0" encoding=“UTF-8"7>

e The ‘root’ tag is <vqwwi>, which marks all the content within it.

e.g. <vqwwi>HIERUEIR: < /vqwwi>
e The start of the verb class is indicated by <gaNaH>

e Name of the verb class is by < gaNa_name >.

e.g. <gaNa_name>WIQiol: < /gaNa_name>

e Dhatusutra is marked by the tag <entry>.
Each entry tag has an attribute ‘id” which indicates the sutra id. E.g.

<entry id=“1">.

e Every dhatu sutra may have more than one root. These are separated
and are numbered individually with another tag XAwu_with_iw as be-
low.

<XAwu_with_iw no="1" mAnaka_rUpa="Y">¥4</XAwu_with_iw>

e The tag XAwu_with_iw has two attributes viz. no and mAnaka_rUpa.

43



4.2. Annotation Scheme

The ‘no’ contains the index of the root, while the attribute ‘mAn-

aka_rUpa’ contains the canonical form of the root.

e [f the dhatusutra has more than one root, then it is given separate
index as shown below.
<entry id="“6">

O
Wy y

<XAwu_with_iw no="“6" mAnaka_rUpa="¢g " >Tg< /X Awu_with_iw>

<XAwu_with_iw no=“7" mAnaka_rUpa="7g" > < /X Awu_with_iw>

e The meaning is marked with a tag <meaning>. This tag also has two
attributes, one is the count indicating how many meanings the root has
in the given sutra and the second attribute is mngs which stores the
meanings separated by commas. Below are some examples.
<meaning count="*1" mngs="\I™H >TIMH< /meaning>
<meaning count="4" mngS:“m,@ﬁTﬁ,Qﬁ,Gﬂﬁlﬁ”>mv_&ﬂ-€qﬁﬂ-
QRT-3reft :§</meaning>
Note that the original entry mﬁhﬁﬁm’rsﬂg is intact in the text field.
The attribute for the tag contains the meanings in canonical form,

separated by commas as m,w,ﬁﬁ RS IEURE

e The meaning analysis in the vrttis is marked by <arWa_viSleRaNa>
<arWa_viSleRaNa arWaH="“saww Ay Am" >H&A*RUH

Ierg B8R e fyeifa sufew sfa
SRS ARG a1 Ui I wewdifa aeq s
PICHRIM; ‘ARG Wafe’ g

AT IR ARIHAIRVATR 3 < /arWa_viSleRaNa>

e The reference to the Paninian sutras is marked as shown below.
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4.2. Annotation Scheme

<sUtra>3aa=a=d ISy < /sUtra>

e The references to the karikas is marked as below.

<kArikA >37EHIg: JIS H& BAQES okadd | HRIGRIeE TahsAle
eI 3 </kArikA>

e When both the ‘it” as well as accent are mentioned, they are marked

as shown below.

<it value="“set” svara=“uxAwwewaH”>3qI: IRTHHIN: < /it>

— <it value="“set” svara="“anuxAwwewaH"”>gd: NI~ IS AFaRI: < /it>

<it value="“set” svara=“svariwewaH”>3&r: FRI< /it>

— <it value=“anit” svara="“uxAwwewaH”>Udeca qLg=< 3T

IR < /it>
— <it value=“anit” svara=“anuxAwwewaH”>Raffad @aﬁlﬂﬁaﬁlﬁ
</it>

— <it value="anit” svara="svariwewaH” >3 SHIIIE: < /it >

e When only ‘it is mentioned, and there is no mention of the accent, we

mark them as below.

— <it value="set” >3 AT ME</it>

— <it value="anit” >3 I 3ME< /it>

e When only the accent is mentioned in terms of parasmaipada or atmanepada,

we mark it as below.
— <it svara=“uxAwwewaH"” >UREHHE: < /it>
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madhaviya_XAwuvqwwi_new.xml ¥
- B - - . ~ - 7

1020 <entry id="839"><XAwu_with_iw no="1164"

mAnaka_rUpa="H& >H&</XAwu_with_iw><meaning count="1
mngsz"%ﬁi">§ﬁ?ﬁ< /meaning><arWa_viSleRaNa
arWaH:"vEcimfye"ﬁ'l%l?&lﬂﬁa?E: </arWa_viSleRaNa>( GaIfd §HE, GHed:, G, gHd, gHiE, g9y,
Sl v e, (Reeate, aRTEad ) gfer (R ) e fergor (e, sifee, e, g v ge:
I, T ) G MHIE] FERETE Faf (@ ) " T g g Tl JUemE 90</ entry>

1021 <entry id="840"><XAwu_with_iw no="1165"

mAnaka_rUpa="s3&">9E </ XAwu_with_iw><meaning count="1"

mngs="SE01">ITEWI< / meaning>( Felid U1E, GUEG:, UG, U, Tile, GUd GUE Sifedl,

Figure 4.1: Sample tagged page: Madhaviya Dhatuvrtti

— <it svara=“anuxAwwewaH"” >3HHI:- < /it >

— <it svara="“svariwewaH” >3HIHEL: < /it>

4.3 Automatic Comparison

Now that we have all the information available in XML tagged files, the
automatic comparison should be easy. However there were a few more prob-
lems. The number of roots in the sutras often were different across the vrttis.
Similarly the number of meanings also did not match in several cases. And

sometimes whole stutras were missing. Here are some instances.

e Number of meanings do not match
MD has a stutra which says aksu vyaptau, while KT and DP render it

as aksu vyaptau sanghate ca. In order for machine to conclude that the
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[) kRIrawarangiNI_new.xm| 3%
< - o = - S -

A AT A, A:, I §IG: (727) 3 R a1 gig:-ITeastid, Shareid, 214-217 </entry>

180 <entry id="131"><XAwu_with_iw no="218"
mAnakafrUpaz"@@”>ﬁ< /XAwu_with_iw><meaning count="1"
mngs="¥th_3e" >Tth_Teg</ meaning>- Fld Fioad. 218 </entry>

181 <entry id="132"><XAwu_with_iw no="219" mAnakafrUpaz”Bﬁ ST
</XAwu_with_iw><XAwu_with_iw no="220" mAnaka_rUpa:"ﬁbHﬁ
</XAwu_with_iw><meaning count="1" nmgsz"aﬁﬁ">31ﬁﬁ</meaning>— Il = o e e
FfTe Rt (30 128) 3035 ATGE 3 (30 358 ) TIFH-TGH: Tethet o (T0 911) ST T,
fieeman A A FrRaafarTEinE $: (30 182) @ 219,220 </entry>

182 <entry id="133"><XAwu_with_iw no="221" mAnaka_rUpa:”ﬂﬁb"lﬁ

</XAwu_with_iw><meaning count="1" nmgsz"ﬁ">5[§</meaning>— TSt Id g 221

Figure 4.2: Sample tagged page: Ksiratarangini

[+] XAwupraxlpaH_new.xml| %
- 7

621 =i FEMI IS I T G ASEE: T Sas: |

622 <it value="set" svara="svariwewaH">SHIdMN: FRdggra: |

623 <entry id="536"><XAwu_with_iw no="833"
mAnaka_rUpa="Ts}">Tsj</XAwu_with_iw><meaning count="1" mngs="4H1">&H</meaning>-
AR | T | TG: | WA | T | WA | A o WA | SR, 3l SYEdTe: SRaggre: |
ORI T 7 9oad |1 824 | 1< /entry></it>

624 <it value="set" svara="anuxAwwewaH"> STcHWTET I 3@?{@3: |

625 <entry id="537"><XAwu_with_iw no="834"
mAnakafrUpaz”QE);llTrf”>§‘3ﬂﬁ< /XAwu_with_iw><XAwu_with_iw no="835"
mAnaka_rUpa="23">g8dPI</ X Awu_with_iw><XAwu_with_iw no="836"

mAnakafrUpaz”g‘W’iu'B@Fﬂ’l </XAwu_with_iw><meaning count="1" N

Figure 4.3: Sample tagged page: Dhatupradipah
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meaning sarnghate is absent in the MD, there should be a mechanism
to split the second entry with multiple meanings into two and then

declare it to be missing in MD.

Root entries do not match

Look at the following two entries.
— kuthim puthim luthim mathim himsasanklesanayoh in MD and DP,
and
— kuthim puthim luthim manthm himsasanklesanayoh in KT.
Here the number of roots in all the vrttis match, but the individual

root entries do not match. To handle such cases we use the canonical

form of the root as an attribute.

Number of roots do not match

— kurdam khurdam, gurdam gudam kridayameva in MD,
— kurdam gurdam gudam kridayameva in KT, and
— kurdam khurdam gudam kridayameva in DP.
Here the number of roots in the vrttis differ. So there should be a

mechanism to separate the matching roots from the ones which do not

match with the entries in other vrttis.

Number of stutras in the dhatupatha also do not match.
Finally we found instances where the complete sutra is missing in some

vrtti. For example, nisim gatau is present only in DP and is missing
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in KT and MD. R¢ himsayam is present in MD and DP but missing in
KT.

Figures 4.1, 4.2 and 4.3 give three snapshots of sample XML tagging of the

vrttis.

4.4

Annotation Procedure

In order to compare the vrtti entries automatically, we followed the following

procedure.

1.

For each of the vrttis, we first got the e-text, typed in and proof-read.

Following the above scheme, we marked the various elements, such as
entry, gaNa_name, XAwu_ with_iw, meaning, arWa_viSleRaNa, sUwra,

kArikA, it, svara, etc.

For each dhatu, we provided the canonical form manually. If there are

more than one dhatu, each one is split and for each the canonical form

is added.
For each meaning, we repeated the same procedure as above.

For each occurrence of ‘ca’ listed in chapter 3, we repeated the meaning,

and/or the root as the case may be.

. We tagged only the vrtti upto first 10 ganas. MD has vrtti for other

ganas such as Kandavadi etc. But since other vrttis did not have the

corresponding vrtti, we did not tag the remaining part of MD.

Based on the information of set/anit and the pada, the accents on the

roots are marked automatically as follows.
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e If the attribute svara value is defined, then the anubandhas are

marked accordingly.

— Thus if the svara value is anuzAwwewaH, then the anubandha
is marked as anudatta by (“ ”)sign.

— If the svara value is svariwewaH, then the anubandha is marked
as svarita by ' sign

— If the svara value is uzAwwewaH, then the anubandha does

not have any sign.

e Similarly if the attribute it value is defined then the root vowels

are marked for the accent as follows.

— If the value is “set” then the root vowel is marked as udatta,
and hence does not have any accent marker.
— If the attribute it value is defined as “anit” then the root vowel

is marked with anudatta by (* ") sign.

8. In order to compare the Dps we now extract the needed information
in tabular form. We extracted the root, its meaning, gana, set/anit,
pada and the sutra index from each Dhatuvrtti. In order to take care
of differences in the number of roots, the number of meanings, and the
number of sutras, we split each sutra with multiple roots as well as

those with multiple meanings into multiple entries.

Table 4.1 shows sample entries.

The first column has the root entry with the it marker and accent informa-

tion, the second column is a root without the markers and accent, the third
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4.4. Annotation Procedure

root+marker+accent | root it info | pada | meaning gana reference
bhu bhu set pa.pa | sattayam bhvadih | 1,1,1
edham edh set a.pa | vrddhau bhvadih | 2,2,2
spardhar spardh | set a.pa | sangharse bhvadih | 3,3,3
gadhrm gadh set a.pa | pratisthayam | bhvadih | 4,4,4
gadhrm gadh set a.pa | lipsayam bhvadih | 4,4,4
gadhrm gadh set a.pa | granthe bhvadih | 4,4,4
badhrm badh set a.pa | lodane bhvadih | 5,-,5
badhrm badh | set a.pa | rotane bhvadih | -,5,-
nadhrm nadh set a.pa | yachayam bhvadih | 6,6,-
nadhrm nadh set a.pa | upatape bhvadih | 6,6,-
nadhrm nadh set a.pa | ai$varye bhvadih | 6,6,-
nadhrm nadh set a.pa | asthsu bhvadih | 6,6,-
nathrm nath set a.pa | yacnayam bhvadih | 6,6,6
nathrm nath set a.pa | upatape bhvadih | 6,6,6
nathrm nath set a.pa | aiSvarye bhvadih | 6,6,6
nathrm nath set a.pa | asthsu bhvadih | 6,6,6
nadhrm Nadh | set a.pa | yacFayam bhvadih | -,-,6
nadhrm Nadh | set a.pa | upatape bhvadih | -,-,6
nadhrm Nadh | set a.pa | aiSvarye bhvadih | -,-,6
nadhrm Nadh | set a.pa | asthsu bhvadih | -,-,6

Table 4.1: Sample Entries
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column has the root with accent marks. Next one is the meaning followed by
the gana to which the root belongs to and the last column has the references
to the siitras in the three vrttis viz. Madhaviya dhatuvtrtti, Ksiratarangini
and Dhatupradipa respectively. We observe, from the above table that,
the verb badhrm has different meanings, while Madhaviya dhatuvtrtti and
Dhatupradipa have the meaning as lodane, Ksiratarangini records it as rodane.
Similarly in the next vrtti while Madhaviya dhatuvtrtti, Ksiratarangini have
the entries as nadhri and nathri, Dhatupradipa has nadhrr and nathr.
While the compact representation of the information in terms of dhatupatha
is good for memorisation and oral transmission, the splitting of information
into this format facilitates comparison of the dhatupathas from various per-
spectives, as will be discussed in the next chapter. We use this information

and display it in a user friendly manner through a browser.

4.5 User Interface

The user interface displays the roots with various associated information for

all vrttis in a compact form as described in the table above.
1. The tables can be sorted in 3 different ways

e according to the order of roots as in the dhatupatha,
e alphabetically in the order of the roots, and
e alphabetically according to the meanings.
2. The reference numbers to the sutras in the three vrttis are sensitive to

mouse. When a user clicks a sutra number, the corresponding part of

the commentary appears in the pop-up window.
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3. The root is also linked with the existing generator. All the roots for
which a verb conjugator is available, are mouse clickable. When this

link is clicked, user gets the generated forms of the verb.

4. The meaning is also sensitive to the mouse. When a cursor is brought
over the meaning, if any of the vrttis provide the analysis of the mean-

ing, that is displayed in a tooltip.

We give below some snapshots of the user interface.

Jg/afre ofy  Agdlaagaf: divaziofl e

e Bl ey ¥ 0g 491 X X

Tt Tl (TR ) T R aq 401 515 520
T SR (51 fesmar, ki a 491 515 520
wIf: el (@2 ) ferrm i g X 515 520
w1 @ (ee ) femaram R3S 9.9 X X 520
e () [SERi W 7 492 X 521
e 3= T ki 9.4 X 516 X

e () ki .9 493 517 522
w1 e (w9 ) <t ¥ 0. 494 518 523
Tl o (@) T *© g 495 519 524
i &l (&e) EEL] ki .9 495 519 524
I (=) eI Iz 0.g 496 520 525
wqrfe: 53 Lol i 0.g 497 521 526
i 6] il T 9. 498 522 527
w1 ST (31) Eica ¥ 0. 499 523 528
e HUT(HI]) et i LR} 506 524 535
I T () G EirA A 507 525 536
e TN () et ki ar 508 526 537

Figure 4.4: Sample page of the Interface
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Je/afe oy mAadimargaf:  siRaciyet g

T = g 6 X
it T 3T X X 6
wqrfa: Je LT X X 6
T = g X X 6
it T 3T X X 6
warfe: e ALy i 7 7
warfe: kiE ang 8 8 8
wrfe: T Mg % 9 9
sarfa: e g 10 10 10
T e g X 10 10
it 11 11 11
warfe: — — . , 11 1 11
| || File:/f/home/shailaja/Desktop/4Jan2014/interfacel/files-4-1-2014/mAs [E
e 12 X 12
faaf
wife: el 12 12 12
S ATV ORI ET AT S AT, frare e
= 9T 98 GedeTel T SRR SfBicRe TR el 12 12 12
i ey Qg ( e ) g wpiad 10 12 12 12
werfe: 12 12 12

Figure 4.5: Sample page from Madhaviya Dhatuvrtti
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4.5. User Interface

de/afE oy #iedimegaf: dRafet ergE:

wrfe: 10 10
—— Mozilla Firefox i 1 1
-y | 1| file:///home/shailaja/Desktop/4Jan2014/interface1/files-4-1-2014/kRi14.htm @ : 1 1u
| ) X 12
wafy | R . 12 12
e o e . 12 12
e feed gardeg uratd (W10%0158) fFer<fiy wafkiey Aid:, wiftmrdsf geeduared: 15 ) 12 12
_— . 12 12
e AT < 2 12 12
e s (F) Trfreae Lo 3T 13 13 13
serfes fFifkod (ffRe) e S g 14 l% 14
i T (3E) = T SIS 14 15 15
e = (=) T i g 15 16 16
wfe: SE(54g) et o4 E Iy 16 17 17
et I () AT i SR 16 17 17
wf TE(E) CISC W g 17 18 18
wfe S Aw e e 17 18 18
e () Hrowr = g 18 19 19

Figure 4.6: Sample page from Ksiratarangini
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4.5. User Interface

Yzt oy Adfigagaf: dikafot gy

T ad (3 AT ks 0.9 30 31 32
i et () GEl] T o.g 31 32 33
i =R (=) SR e a9 32 33 34
w1 9= (979 ) &ROY R3S 0. 33 34 35
i (=) feirey ki a 34 X 36
T (g g ki aq 85 B85 %
T o (B2 femar ki 9.9 35 35 37
i © Mozilla Firefox 5 37
«1fd || ° File:///home/shailaja/Desktop/4Jan2014/interFace1/files-4-1-2014/XA37.html &5 37
iy fE K 37
= o K 37
= 5 37
i o 5 37
=i 5 X
WY e, e 5 X
wﬁ(18)-@%\Wﬁlwﬁlwﬁlmﬁ\@mﬁmﬂ‘%lﬂﬂuﬁwﬁﬁﬁﬂﬁm—gﬁmﬁ\ 5 a8
pomm 11 42-45 11 2 B

" z 39
e fasTrfRen T e LAt 37 37 39

hailaja/Desktop/4Jan2014/interface1/Files-4-1-2014/XA37.html

Figure 4.7: Sample page from Dhatupradipa
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4.5. User Interface

3% : Jg/ate

l =

Sort according to meaning |

qfy  FgdEagai:  afivasiEei

garfe: I o.g 975 996 1018
SR S (T ) e Sl 9.9 587 611 624
ST FR) gar: e w.q 959 981 1looz
A bt (@) R I 3.9 1136 1152 X
3 i (% ) e B g X X 1190
iferesol e () e e EIR) 145 153 154
SRR garte: e 8.9 911 932 953
CingesEt TR T 39 1201 X X
= e & 9.9 334 350 352
e e T g 383 400 405
3 e I Mg 383 400 405
¥ e e ER 432 451 458
e e T oq 289 303 305
3T I i 9.9 350 367 371
= e & 9.9 289 303 305
e e T oq 289 303 305
3 wqrfe: ¥T a9 289 303 305

Figure 4.8: Sorted meanings alphabetically
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4.5. User Interface

Yzt oy Adfigagaf: dikafot gy

l =

Sort roots alphabetically

i e S 67 66 68
37 (37) pieemamdt Rt e 9.9 488 512 517
g (e ) 2l wqrfe: e aq 399 416 423
g (a1 G e i . X 416 423
arf(am) o St & 79 84 87 88
a7i(3) et wqrfe: i aq 488 512 517
arfersoi(amE) TN T IFT g 74 74 75
g (1) o I I 39 1429 X X
g () GER qerfa: ¥ 39 1429 X X
g () e U W 9 X 1446 1485
a7 (81 ) L IR i EX 1430 X X
g (9% ) 72 Frrfe: e g X 1447 1486
o (31 ) T Tt i 39 1430 X X
3 (317 ) T ESUEd ¥ B X 1447 1486
afthet (am) et wqifa: B A X 559 X
arfdted (amr) e} Tt i EA 1322 X X
i ((ar) AT} eI I LA X 1340 X

Figure 4.9: Sorted roots alphabetically
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4.5. User Interface

ufy

Hafae qgdtaargaf: efivafeft  argu:

Get Dhatupatha order

1"*&

ERIEI ki
T () Eal hi .9 2 2 2
e wF W g 3 3 3
wifa: e i IR 4 4 4
i EISERIE A A 4 4 4
w7 femamar, ki g 4 4 4
wqrfe: elre i CIR 5 X 5
w1 A R3S g X 5 X
e iy W A 6 6 6
e EEni] L IR 6 6 6
w1 [EEu] R3S g 6 6 6
7t ATEH ki ama 6 6 6
wqrfe: anfarfy i g [ [ X
w1 Fua R3S g 6 6 X
w1 e ¥ arg [ [ X
e A ki A 6 6 X
w1 iy R3S g X X 6

Figure 4.10: Sorted according to the gana listing
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4.5. User Interface

m— - = ns .
o Mozilla Firefox

A | http://sanskrit.uohyd.ernet.in/cgi-bin/scl/skt_gen/verb/verb_gen.cgizprayoga=aN&vb=e(1_arg_warfe: & &

wafe:

- geetueh SISERC)

wafe: < ag

e

— I e T SEc I e

o T Ty W T IO e

e A I I TN XEE IS

i fog ferg

wqfe:

et W QG@:RQW@: Q@:Rﬂ@: TR WA/RWE IR/
s [Ferges: NERARIELRSDUEE L ST B =275 RN AU B RS D D INE A
"iﬂﬁt'

-y dac dc

"a‘fﬁ:i - -

e e B g 509 527 538

Figure 4.11: Link to the Verb Form Conjugator
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ofs  Fedlmaggf: dikaddel e

e g X X 269
e 9.9 757 780 795
W 9.9 757 780 795
g 9.9 598 625 636
i ALy 65 64 66
e 9q X 605 617
et 39 1325 X X
e 9.9 509 527 538
I EA 1375 X X
et g X 1392 1429
e ER X 1221 X
I 3.9 X 1221 X
e ng 16 17 17
e g 22 23 23
Sl 9.9 592 616 629
g ag 592 616 629
() T g i 9.9 X X 1142
iz Hawer e [T oq 486 X X

Figure 4.12: Help on meaning
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Chapter 5

Comparison of Dhatuvrttis

The variations in dhatupathas have long been noticed by the commentators.
With so much variation, without any logical reasoning to decide the correct
version even the commentators such as Ksirasvamin find it very confusing.
He writes in his commentary

"gresf FFMYITEAM Aed: | A e fg SEM: & aEesRR 99w | |
(1958, efiReRfFeR pp.290)

(Since the tradition of patha and artha is destroyed, because of the confusion

we do not know which part to omit and which to accept.)

Bhagiratha Prasad Tripathi (1984; pp 19-20) has listed four reasons for

the variations found in the Dhatupathas. These are

1. variations in pronunciation due to the influence of local languages.
As is very well known, the geography, climatic conditions, culture and
the local languages have influenced the pronunciation of Sanskrit. For

example while the south Indians have retained the difference between
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short and long vowels, the north Indians have lost it. In the north-
eastern part of India we notice the confusion between s.s and s. This
has led to variations in the dhatupathas, both at the root level as well

as meaning level.

e yugi — jugi

e vugi — bhugi,etc.

He also mentions variations due to interchange of phonemes as in
simha — himsa,
pariname — parimane,

sahane — hasane, etc.

. Variations due to similarity in orthography

The dhatuvrttis are transmitted from one generation to the other or
from one geographical region to the other both through the oral trans-
mission as well as through the manuscripts. When the transmission
is through the manuscripts, the bad hand writing of the scribe or the
poor quality of the material might have been the cause for variations
introduced in the vrttis. We see variations of ‘ya’ (*4’) changing to ‘pa’
(‘T), ‘ca’ (‘A') changing to ‘j’ (ST), etc. For example,

vyaya ksaye — vyapa ksaye, or

mevr secane — mevr sevane, etc.

. Variations due to oral transmission leading to loss in word boundaries
In the oral tradition, there is a natural tendency to recite the texts

continuously. This leads to loss in the word boundaries, and thus leads
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5.1. Comparison of Dhatuvrttis

5.1

to variations if the text is not transmitted with due care. For example
The sutras tapa aiSvarye va

vrtu varane

if recited as a continuous string, va gets joined with the following wvrtu
leading to vavrtu as a new root! Similarly yu jugupsayam results in
yuju kutsayam due to similarity in sounds produced in continuous

speech, when split wrongly.

. Variations due to the tendency to accommodate the diachronic changes

in usage

The goal of the vyakarana is to describe the current usage of the lan-
guage (laksaikacaksuka). This means, the vrttikaras are not only inter-
ested in just preserving the older forms, but they were also accommoda-
tive incorporating changes to account for the contemporal usages. This
lead to adding new roots to the vrttis. Some such examples quoted by

Tripath1(1984) are palyula — palpula; puna — purna.

Comparison of Dhatuvrttis

We take up the quantitative study of the differences in the vrttis. Tripathi

has noted down the differences and analysed them for the reason behind these

differences. We would like to know how many entries are same across all the

vrttis, when the entries differ, how many of them differ and in what respect,

what is the percentage of variations, and would like to classify further these

variations. As noted earlier, each entry in the Dhatuvrtti contains one or more

roots with one or more meanings associated with it. Since the Dhatuvrttis

differ in both the root entries as well as the meaning associated with them,
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5.1. Comparison of Dhatuvrttis

Dhatuvrtti Distinct roots

Distinct
root-meaning-gana pairs

Madhaviya (MD) 1576
Ksirataranginy (KT) | 1581
Dhatupradipa (DP) | 1630

2189
2164
2250

Table 5.1: Number of Dhatus in each Dhatuvrtti

each single entry was expanded into multiple entries with single root, single

meaning per entry while comparing them. Thus if there is an entry in a

Dhatuvrtti with m roots vy,ve, ..., v, with n possible meanings my,mso, ...,

my, then the entry is expanded into m*n distinct (verb, meaning) pairs.

For example an entry such as
gadhr pratisthalipsayoh granthe ca
is expanded into three entries viz.
gadhr pratisthayam,

gadhr lipsayam, and

gadhr granthe.

Table 5.1 shows the number of entries in each Dhatuvrtti before and after

this expansion.

The distribution of the root-meaning pairs into various ganas in various vrttis

is shown in Table 5.2. For each gana we have indicated the number of root-

meaning pairs in each of the three vrttis. The column with heading “com-

mon” gives the common entries across al the vrttis. The first number under

this column gives the figure of common roots when only root, gana and
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5.1. Comparison of Dhatuvrttis

’ gana \ MD \ KT \ DP \ common ‘

bhvadi | 1165 | 1167 | 1211 848/870
adadi| 82| 78| 85 67/70
juhotyadi | 32 34 34 3/28
divadi | 157 | 150 | 160 109/115
svadi 37| 35/ 39 29/29
tudadi | 176 | 175 | 187 128/132
rudhadi 32 31 32 22/28
tanadi 10 9 11 7/7
kryadi 68 68 71 48/48
curadi | 430 | 417 | 419 0/231
Total | 2189 | 2164 | 2250 | 1261/1558

Table 5.2: Distribution of root-meaning pairs in different ganas

meaning are considered. The second figure gives the common roots if the

differences in set/anit and pada is also taken into account.

We notice that in the 10th gana there is not a single entry which is same if all
the fields viz root, gana, meaning, set/anit and pada are considered. This is
so because in most of the vrttis the svara information is not provided. Venn
diagrams in Fig 5.1 and Fig 5.2 show the overlapping of roots in various
vrttis. Fig 5.1 shows the distribution when the roots are compared along
with the gana, meaning, set and pada information. Here we have not taken
into account the verbs from the curadi gana, since there is lot of variation
among them. And even the it information is missing. 1261 root entries are
same in all the three vrttis. There are 155 entries only in MD which are not
attested by DP and KT. Similarly 254 such entries are found in KT and 245
in DP, 237 entries were same in MD and DP but KT differs, 129 were same
in MD and KT but different in DP and 99 same in DP and KT and different
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5.1. Comparison of Dhatuvrttis

Only in M= 155
Only in K= 254
Only in D= 237

M and K= 129
Dand K= 99
M and D= 213

common in all =1261

Figure 5.1: Distribution of roots with set and pada information

Only in M= 129
Only in K= 232
Only in D= 179

M and K= 92
Dand K= 94
M and D= 210

common in all = 1327

Figure 5.2: Distribution of roots without set and pada information
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5.2. Analysis of differences

in MD. Fig 5.2 shows the distribution when the roots are compared only
with gana and meaning ignoring the set and the pada variation. We notice
that the entries for which all the 3 vrttis agree are now 1327, a substantial
increase from 1251. The entries that were found only in one vrtti are 129 for
MD, 232 for KT and 179 for DP. There were 92 entries common in MD and
KT but not present in DP, 94 entries common in DP and KT but not found
in MD and 210 entries common in MD and DP. Assuming that there are
around 1600 verbs (excluding around 400 verbs from the curadi gana from
the approximate 2000 verbs), 1327 were found be common across all the three
vrttis. Thus for around 83% of the entries the vrttis agree for their form,
class and meaning. It is only 17% of the entries regarding which there is a
difference among the three vrttikaras. These differences are either due to the
difference in their root form or the difference in the meaning. Similarly 1251,
i.e. around 78% of the entries matched across all the vrttis with respect to
all parameters viz gana, meaning, root form, set and pada. We study below,
the nature of differences with respect to various aspects. Thus we observe
that the variation due to the it and pada is less as compared to the variation

in meaning.

5.2 Analysis of differences in roots and meanings

We compared all the three dhatuvrttis for the differences in the root form as
well as the meaning. We list below the variations found both at root form

level as well as the meaning level.
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5.2. Analysis of differences

5.2.1 Variation in pronunciation

This variation may be due to the influence of local languages or may be due
to the erroneous hearing during the oral communication or may be due to

erroneous pronunciation. They fall under 3 broad categories.
e a consonant being replaced by another.
e confusion between a short and a long vowel.

e one vowel being replaced by another.

e A consonant being replaced by another We list below the cases where
one consonant is replaced by another similar sounding consonant. Wher-
ever found, we have given examples for the variation in the root form
as well as in the meaning form. The exhaustive list of examples of vari-
ations in roots is given in Chapter 1 and those for meanings is given in

Chapter 2 of part II.

1. §, 8,8
root: su gatau and su gatau

meaning: sasa svapne and sasa svapne

2. ts and j

meaning: laja bharjane and laja bhartsane

3. pand h

root: capa kalkane and caha kalkane

4. k and kh

root: kakha hasane and kharkha hasane
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5.2. Analysis of differences

5. kand g

root: raka asvadane and raga asvadane

6. kh and ks
root: khoda ksepe and ksota ksepe

7. thand d

root: mithr medhayam and midr medhayam

8 randl

meaning: badhr rotane and lodane
9. aspirated and unaspirated
root: sphudim parihase spudim

e Confusion between a long and a short vowel

1. aand a
root: pala raksane and pala raksane

meaning: bukkam bhasane and bukkam bhasane
2. iand i
root: ksivu nirasane and ksivu nirasane
3. uand u
root: gu purfsotsarge and gu purfsotsarge
4. rand T
root: gr vijiane and gr vijnane
e Replacement of a vowel by ‘a’

1. deletion of a

root: pala raksane and pala raksane
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5.2. Analysis of differences

2. deletion of i

root: kladam vaiklavye and kladim

3. deletion of u

root: basa utsarge and busa utsarge

4. deletion of r

root: maha mane and mahr mane

5.2.2 Variation due to the orthography

Following variations are observed in the root forms due to orthographic sim-

ilarity between the phoneme representations.

1. vand b

root: wvalha paribhasane and balha paribhasane

2. tand d
root: tuyacr yacnayam and duyacr yachayam

meaning: badhr rotane and lodane

3. cand v
root: khaca bhutapradurbhave and khava bhutapradurbhave

meaning: glevr secane and sevane

4. ¢ and j

root: vyaca vyajikarane and vyaja vyajikarane

5. cand k

meaning: cala vilasane and cala vikasane
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5.2. Analysis of differences

6. t and m

meaning: sphurcha vismrtau and sphurcha vistrtau

7. pand m

root: spr pﬂtau and smr pﬁtau

8. n and n

root: nadhrm upatape and nadhrm upatape

9. vand p

root: vyusam vibhage and pyusam vibhage

10. c and p

root: culam samucchraye and pulam samucchraye

11. land k

meaning: cala vilasane and cala vikasane

12. cand h

meaning: niksvidammocane and mohane

5.2.3 Interchange of consonants

We have found one instance of interchange of the consonants leading to the

variation in meaning.

1. sah and has

meaning: cyu sehane and cyu hasane
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5.2. Analysis of differences

5.2.4 Synonyms

There are some instances, when the meaning of the root is expressed by a

synonymous word in different dhatupathas. Here are a few examples
1. khura chedane and khura wilekhane
2. ghata sanghate and ghata bhedane
3. kutta kutsayam and kutta bhartsane
4. kuta paritape and kuta paridahe

5.2.5 Miscellaneous

There are some instances of variations, which we could not classify into any
one of the above categories, nor could we generalise, or find any reason behind

such variations. These are as follows.
1. pumsam abhimardane and pumsam abhivardhane
2. kutam apradane and kutam apramade
3. draghrm ayase and draghrm ayame
4. calam kalpane and calam kampane
5. talam wvaiklavye and talam vaiplavye
6. kula samstyane and kula samntane
7. vida nivase and vida vivade

8. niksvida mocane and niksvida mohane
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5.3. Analysis of differences in it and pada

Complete list of roots which differ only in meanings is given in Chapter 1 of
part IT and the list of roots which differ in the root forms is given in Chapter
2 of part II.

To decide which one is the correct meaning or which is the correct form
of the root one will have to look at the actual usage of these verbs in the real
corpus. Given the enormous size of the Sanskrit corpus, and its spread over
a long period of time, unless we use some computational methods, it is very
difficult to decide which meanings are in use, which are more frequent etc.
Further, only the availability of corpus in digital form is also not sufficient to
carry out this task of deciding the meaning. What one needs is sense anno-
tated corpus, where each occurrence of the form is tagged with its meaning

in the context.

5.3 Analysis of differences in it and pada

The information of pada and the information about the insertion of an id
is presented through the accents. Since the accents have been lost, we de-
pend completely on the vrttis to retrieve this information back. We noticed
that even in the vrttis this information is not given fully. In some cases
only the information of the pada is mentioned, while at some places only the
idagama is mentioned. In KT, we found at several places ksirasvamin does
not mention the pada because from the anubandha this information can be
retrieved. For example, svaritanitah kartrabhipraye kriyaphale(P1.3.72) the
roots ending in 7 will be in ubhayapada. So for the verbs pun pavane and
min himsayam, he does not mention the pada. But in our tagged texts, we
have marked this information. Similarly we found examples corresponding

to the sutras anudattanita atmanepadam (P1.3.12) and Sesat kartari paras-
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5.4. Analysis of differences in it(anubandha)

Sr No. | dhatu meaning gana set | pada | vdtti number

1 anam pranane divadi | anit | a.pa. | 816,-,-
anam pranane divadi | set | a.pa. | -,-,856

9 caksin vaktayam vaci | adadi | anit | a.pa. | 667,691,-
caksin vaktayam vaci | adadi | set | a.pa. |--,705

3 nksvidam | avyaktasabde | bhvadi | anit | pa.pa. | -,-,667
nksvidam | avyaktasabde | bhvadi | set | pa.pa. | 629,654,-

Table 5.3: Analysis of differences in it and pada

maipadamP(1.3.78), viz. in adhyayane, kun sabde, and dyu abhigamane. In
all these cases, we added the pada information explicitly. Below we give

some examples where the vrttis differ.

Table 5.3 gives a few sample entries. Section 3 of part II gives complete listing
of the differences with respect to data, and idagama. We have not compiled

the data for 10th gana since complete information was not available.

5.4 Analysis of differences in it(anubandha)

We noticed differences in the it markers also. These differences lead to dif-
ferences in the verbal forms. These differences were found to be of three
types.
1. Difference in the vowels
In the following verbs, there are differences among the vrttikaras in the
form of the dhatu regarding the vowels. These variations will result into

differences in the corresponding verbal forms.
o idit
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5.4. Analysis of differences in it(anubandha)

— dapar and dapim
— dipam and dipim
— kadarh and kadim

kradam and kradim

— kladam and kladim

— cutam and cutim

— Sutham and Suthim. etc,.
o udit

— ksivam and ksivur

— canam and canum

— jasam and jasur

— trnam and trnum. etc,.
o idit

— jabham and jabhim
o rdit

— civam and civrm

— maham and mahrm

— mrdhum and mrdhrm. etc,.

2. Difference due to presence or absence of 7
We noticed two verbs $rn and vrn, which are considered to be $t and
vr respectively by some vrttikaras. This results in the differences in
the pada, and hence the verbal suffixes a verb takes will be different

resulting in different verbal forms.
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5.5. Semantic Verb Clusters

3. Difference due to orthographic similarity between tu and du
The root yacrm in KT vrtti has du as the marker while the other two
have tu as the marker. Because of this the non-finite forms of the verb
will change. MD and DP mention in their vrtti about this difference
and MD mentions that both the forms are acceptable. However, in the

dhatusutra they use only one form.

5.5 Semantic Verb Clusters

The Dhatusutra consists of one or more roots followed by one or more mean-
ings associated with the root(s). These meanings are only for indicating the
meaning of the roots, and they do not define the meaning. Had they be
defining the meaning of a root, then there would have been efforts to avoid
the circularity in the definitions of meaning. We notice several instances of
circularity of meanings. Palsule has provided some examples. For example,

pala raksane and raksa palane. Here is a complete list of such roots.
e asam and bhu :: bhu sattayam; asarh bhuvi
e raksam and palam :: raksa palane and pala raksane
e adarh and bhaksam :: adarh bhaksane and bhaksam adane
e calam and kapim :: calamh kampane and kapim calane
e omlasjira and vridamh :: omlasjith viidayam; vridam lajjayam
e kupam and krudhm :: kupam krodhe; krudha kope;

e smr and citim :: smr cintayam; citim smrtyam;
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5.5. Semantic Verb Clusters

isam and drsimr :: isam darsane; drsimr preksane

iramh and ksipam :: iram ksepe; ksipam prerane

pﬁﬁ and trpam :: pﬁﬁ tarpane; trpam pﬁnane

vrn and vril :: vrn avarane; vrii varane

aplm and dulabhams :: aplm lambhane; dulabharms praptau

We also notice some more instances, where the meaning of a verb is defined
in terms of the other, whose meaning is defined in terms of the third and
so on leading to a chain of such dhatus. The study of such chains is useful
from semantic point of view. The verbs forming such chains will lead to some

meaning clusters. Here are a few such chains.
e parsa snehane; sniham pritau; prin tarpane; trpam prinane;
e vidam vedanayam; vidlm labhe; dulabhams praptau; aplm lambhane;
e gartam kutsayam; kutsam avaksepane; ksipam prerane; iram ksepe;
e cadim kope; kupam krodhe; krudhar kope;
e vilarmh casane; casam bhaksane; bhaksam adane; adarm bhaksane;
e hricha lajjayam; omlasjim vridayam; vridam lajjayam;
e parsa snehane; sniham pritau; prin tarpane; trpam prinane;
e garham nindane; nidim kutsayam; kutsam avaksepane; ksipam prerane;

ram ksepe;
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5.6. Verbs with prefixes

e kadam ghasane; ghaslm adane; adam bhaksane; bhaksam adane;
e trapums lajjayam; omlasjim vridayam; vridam lajjayam;

Finally we also found verbs whose meaning is given in terms of itself. For
example: tudam todane, bhaksam bhaksane, etc. Complete list of such verbs

is given Section 4 of part II.

5.6 Verbs with prefixes

The prefixes to the verbs need special treatment during the word formation.
The prefixes change the meaning of a root. Thus from meaning point of view
the prefix-root forms a tight coupling. However, we observe that the process
of formation of verbal forms of a root without any prefixes is different from
that of the root with a prefix. The difference is observed at three places.

a) Formation of imperfect, optative, aorist (lan, lin and lun) forms

During the formation of these forms, there is an insertion of ‘a’(at) before the
verbal root. For example, gamlr — agacchat. But prati+gamlr — pratya-
gacchat. Thus we see that the order of operations is prati+agacchat, and not
a+pratigacchat.

b) absolutive suffix ktva versus lyap

the form for gamlr with absolutive suffix ktva is gatva. But in the presence
of a prefix, the absolutive suffix is replaced by lyap. Hence the absolutive
form for an+gamlr is agatya and not agatva.

c¢) Desiderative forms (san suffix)

The desiderative form of gaml in third person singular is jigamisati. There
is a duplication(dvitva) of the first consonant. But in case of a verb with

prefix, only the first consonant of the verb is duplicated, and not the prefix.
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5.6. Verbs with prefixes

For example, an+gaml 4 san — ajigamisati.

We notice that certain verbs such as samgrama behave differently. The
adagama in these verbs takes place after joining the prefix with the root.
So we have the form asamgramayata and not samagramayata. Similarly,
we have samgramayitva, and not the form with absolutive suffix lyap, as is
found with other verbs with prefixes. And finally in the desiderative form
also we notice the duplication of ‘sa’ as in sisamgramayisata. Thus we ob-
serve that the verb samgrama, though has sam as the prefix, it does not
behave as a prefix as in an+gamlr, but the verb samgrama behaves as if it is
a stand-alone root such as gamlr. This fact has been noted by Patanjali in his
bhasya on 3.1.12.!. Later the dhatuvrttikaras noted a few more roots with
similar behaviour. There is a difference of opinion among the commentators
regarding whether to treat other roots with prefixes in a similar way or not.
Sayanacharya and mimamsaka have given arguments in favour of why other
few verbs such as vira etc. also need special treatment. Following is a list of

such verbs with prefixes.
e samgramam (= sam + grama) yuddhe
e vyaya (= vi + ayam) vittasamutsarge
o vira (= vi + wram) vikrantau
e niasa (= ni + vasa) acchadane
o sariketa (= sam + keta) amantrane

e vyusam (= vi + usam) dahe

ladlyabdvirvacanesviti vaktavyam(MB3.1.12)
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5.7. Unattested Verbs

It should be noted that the status of these verbs is different from the
ones such as ‘adhi+ik’, and ‘adhi+in’. The roots ‘ik’ and ‘in’ are always used
with ‘adhi” as a prefix. But the behaviour of such verbs is the same as the

behaviour of any other verb with a prefix.

5.7 Unattested Verbs

We found a list of verbs which were not attested by the vrttikaras but at the
same time acknowledged as being attested by others. In the DP, we found
many such verbs. These verbs are included in the vrtti by the author but the
author adds a phrase ‘ityeke’ or “ityapyeke’ or ‘ityapare’ etc. to indicate that
though the author does not attest these meanings, he acknowledges them
since others attest these verbs in their respective meanings. In DP, we found
25 such entries as given below. For each of the verbs, which are not attested,
we provide the gana, dhatu, and the meaning and the vrtti index and the
dhatu index.

. kryadiganah khava ityeke (in the sense of bhutapradurbhave) 1184/1565

. kryadiganah cr ityeke (in the sense of vayohanao) 1147/1525

. kryadiganah nv1 ityeke (in the sense of naye) 1149/1527

. kryadiganah mr ityeke (in the sense of himsayam) 1153/1531

1
2
3
4
5. curadiganah kusila ityeke (in the sense of kridayam) 1443 /1888
6. curadiganah laji ityeke (in the sense of pranane) 1478/1929

7. curadiganah vati ityeke (in the sense of pranane) 1478/1928

8. curadiganah $vathi ityeke (in the sense of samskaragatyoh) 1213/1598
9. curadiganah smin ityeke (in the sense of anadare) 1220/1607

10. tudadiganah khuda ityeke(in the sense of samvarane) 1041/1413

11. tudadiganah chuda ityeke (in the sense of samvarane) 1041/1414
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5.7. Unattested Verbs

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

tudadiganah dhruda ityapare (in the sense of nimagjane) 1049/1424
tudadiganah bruda ityeke (in the sense of sanghate) 1043/1416
tudadiganah bhrda ityapyeke (in the sense of nimajjane) 1048/1423
tudadiganah bhruda ityeke (in the sense of sanghate) 1043/1417
tudadiganah luda ityeke (in the sense of samslesane) 1034/1405
tudadiganah sphara ityeke(in the sense of sancalane) 1045/1419
bhvadiganah utha ityeke (in the sense of upaghate) 226/346
bhvadiganah uhir ityeke (in the sense of ardane) 475/753
bhvadiganah klun ityeke (in the sense of gatau) 647/979
bhvadiganah kholr ityapyeke (in the sense of gatipratighate) 357/563
bhvadiganah glaha ityapyeke (in the sense of grahane) 420/662
bhvadiganah tuhir ityeke (in the sense of ardane) 475/752
bhvadiganah maksa ityapyeke (in the sense of samghate) 431/676
svadiganah smr ityeke (in the sense of pritipalanayoh) 935/1282

Out of these, mr, utha, kholr and uhir are accepted by other two vrttikaras

viz MD and KT. In addition to these, KT also accepts the following entries:

khava, laji, bhruda and smr.

In MD, we found one extra entry as given below, which is not found in DP

and KT.

kryadiganah dhr ititveke(in the sense of vayohanao) 1096/1454

In KT, we found two such entries as given below.

bhvadiganah paksa parigrahetyeke (in the sense of parigrahe) 428 /664

The second dhatu ksi is found only in KT, as shown below.
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5.7. Unattested Verbs

bhvadiganah ksi ai$varyetyeke (in the sense of aigvarye) 629/933

DP accepts the first one, while the second one is not accepted by bothe
MD and DP. All these were instances where in the dhatusutra, ‘ityeke’ or its
synonyms are used. In addtion, there are also cases where in the commentary
the commentator mentions that this root has been considered to be that way

by some. We have not collected these examples.
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Chapter 6

Conclusion

Earlier efforts of preparing the concordances of Dhatuvrittis have brought to
the surface the differences among them. However, no quantitative account
of these differences was available so far. Also there was no Dhatuvrtti in
electronic form which is directly usable for the generation of verbal forms
following the rules from Astadhyayi, except the work by Scharf. The main

purpose of this work was

e to develop an annotating scheme to enable automatic comparison of

the vrttis, and

e to provide a suitable interface to access all the relevant information

seamlessly.

In addition, by postulating a canonical form for verbal root and its meaning,
we could accomplish electronic linking of these resources. Our purpose here
is not to reconstruct Paninian Dhatupatha, but to provide a sound database

for research. The tagging scheme we developed for the comparison is general
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enough and can be used for tagging other texts as well. The program to
generate the interface is general one and can be extended to handle more
than 3 vrttis. Once these two objectives were achieved, we also compared the
vrttis at various levels, and found that almost 78% of the verbs are common
among all the vrttis, and if the difference due the pada and ‘it” insertion are
ignored, almost 83% of the entries match across the vrttis. This work now
serves as an important comparative data base for the further research. One

can now

e use it to derive verbal conjugations following Paninian process of deriva-

tion.

e use the search engines to decide which forms are found in the actual

corpus and which are not.

e one can even use the search engine to get various instances of the verb

to decide which meaning is attested in the corpus, and which is not.

The interface described in this thesis is available on the department website at
http://sanskrit.uohyd.ernet.in/scl/dhaatupaatha. Dhatupatha contains only
basic roots, and not the roots derived by adding prefixes. Occurrence of
prefixed verbs is very common in Sanskrit literature and Dhatuvrttis do not
talk about them. Addition of prefixes not only change the verbal root but
also its meaning and the pada information. And therefore in addition to
linking the Dhatuvrttis it is also necessary to prepare an exhaustive index of
verbal roots with all possible prefixes for each one of these roots. The study
of semantic clusters further will help us study the classification of verbs from
semantic point of view.
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Part 11

Comparison and Concordance
of Dhatuvrttis
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Chapter 1
Differences in Roots

In the following table we provide all the instances where the dhatuvrttis differ
only in the root form, the meaning as well as the gana being the same. We
provide the list in the form of a table, with the root followed by its meaning
and the gana to which these roots belong to. This is followed by a triplet of
numbers, the first number refers to the number of the dhatuvrtti from the
MD, the second one refers to the vrtti number of KT and the last one that
of the DP. If an entry is not found in any of the vrttis, we put a ‘-’

1.1 A consonant being replaced by another

gehH:  oTg: 3 T GELESE

1 S Wi 125,-,133

2 v W -,132,-

3 THY giaees wre: 249,263,

4 Y gies W -,-,264

5 %mj BEI wife: 254, -

6 oY A qife:  -,268, -

7 w5 = ke 1152,-,1205

8 T g g -,-,1206

9 v M wWifd:  268,-,284

10 gy fdamm wfe: -,281,-

11 v M Wi 268,-,284

12 gy fdamm wfe: -,281,-

13 el  summ  wie: 310,325,-
continued ...
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1.1. A consonant being replaced by another

... continued

EsENEESE o o |

14 e =M Wk -,-,327

15 gy S e -,567,578

16 3y S= wife: --,578

17 ol Tt wife:  335,-,-

18 el TR e -,351,353

19 el T wife: 404,421,-

20 g T wife: --,428

21 T = wife: 415,-,-

22 W g e -,433,441

23 § e wife:  579,-,615

24 S & wife: -,603,-

25 i arh wife:  581,-,-

26 d Uk wfe: -,605,617

27 Tl T wife:  -,533,-

28 gl M Wi --,544

29 g Suge  wWie:  604,-,642

30 RAg Sgam Wi -,630,-

31 R Jarfa:  953,-,996

32 ?j,'{" Qaf @ﬂﬁ: -,976,-

33 g AR e 1156,-,1210

34 e AR P -,1171,-

35 Vg WM R 1161,-,1216

36 I=d  dRgER e -,1176,-

37 U g FRIe: 1249,-,1302

38 P B TR: -,1268,-

39 N Remm ks 1298,-,1351

40 o Rewm i -,1318,-

41 WS AR guifa: 1325,

42 ¥e  odEd @™ -,-,1377

43 IR S gRI:  1380,-,1434

44 TR de™ TR -,1397.-

45 M gEEW  guife:  1420,-,1475
continued ...
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1.1. A consonant being replaced by another

... continued

EsENEESE o o |
46 e wHEW  TRIe: -,1437,-
47 ¥g] IEoiN  wWik: -,480,487
48 ¥ oFeen W 459,-,-

49 oy wie: 375,391,
50 L wife: -,-,397

51 T R g -,-,1206
52 v SRS @R 1152,-,1205
53 ¥  ovH e 125,-,133
54 I e e -,132,-

55 g TR wife:  408,-,-

56 gl A} e -,-,434

57 & gwm Wik -,-,327

58 ged  s=RM - Wik 310,325,
59 oy wife: 375,391,
60 o W wife: -,-,397

61 vof e 335,-,-

62 GG wife: -,351,353
63 g4 @M gk 1205,-,1260
64 wd  TH gk -,1221 -
65 R gare:  953,-,996
66 W™ a=H gafe:  -,976,-

67 Wit R e e -,331,-

68 el fwer wfe: --,333

69 e RS wife:  285,-,301
70 I wife:  -,298,-

Table 1.1: § s an

(oW
n

EZIERIESE KRS
1 I8 | URapedp | TRIR: | 1209,-,-
2 g | Pop ﬂﬂﬁ: -,-,1263

Table A.2 p and h
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1.1. A consonant being replaced by another

]eﬂaw:\a@:\s{si:\m: ‘?f)['\’ﬁlaﬂ‘

1 P | &9 | wfe: | 81,-,85

2 TE | g9 | Wife: ,84,-

Table A.3 k and kha
ErEIEEEEEGSE T
1 o [em | gofR: [ 1172,-,1228
2 e | e T | -,1187,-

3 b | s | TR | 1306,-,1364
4 T | erErEs | gRif: | -,1331,-

5 ad | oRare | gRIf: | -,-,1364

6 Rl | aaTeH | gRife: | 1306,1331,-
Table A4k and g
EGIERIEEIRESSS T
1 gic | &u | gfe: | 1385,-,1440

2 e | &Y ﬂﬂﬁ: -,1402,-

Table A.5 kh and ks
EiEMEEEEEEESSET
1 g | Aemm | sarf: | 543,-,575

2 fe] | AumM | wif: | -,564,-

3 g | Bamm | vare: | 543,-,575

5 a3 | wyRM | e | 543,-,575

6 v | AYmM | W | -,564,-

7 %g | ffamm | wifa: | 543,-,575

8 ne | fRrm | waf: | -,564,-

Table A.6 th and d
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1.2. Confusion between a long and a short vowel

1.2 Confusion between a long and a short vowel
EdEEE RS
1 s | d= wife: | 225,-,237

2 Is | aen e | -,237,-

3 d] | FREA | warfe: | 346,-,-

4 fa?f R wife: | -,-,366

5 ©w | wie: | 349,366,-

6 ﬂif lTI,_S'CPI wife: | -,-,370

7 ¢ | HEH | |re: | 890,-,930

8 g | F | | | -,911,-

9 1 e | garfe: | 1002,-,1054
10 1| e | gafe: | -,1023,-

11 ey | B9mm | g=fe: | 1108,-,1161
12 foy | oM | @fa: | -,1124,-

13 uref | Rem RIS | 1194,-,-

14 gl | e TRR: | -,1210,1250
15 1 fdsm | Zwife: | 1280,-,-

16 7 |fEH | Rk | -,1298,1331
17 Tl | oo™ IR | 1414, -

18 ® | UR™ | I | -,1432,1470
19 © | wife: | -,-,370

20 W | wif: | 349,366,-
21 g | g wife: | 86,-,92

22 TE | g wife: | -,91,-

23 e | it wie: | 151,-,-

24 feg | Tt wife: | -,158,160
25 P | T | g | 1275,-,-

26 Fc | T | g | -,1293,-
Table A.7
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1.3. Confusion due to pronunciation of vowel r

1.3 Confusion due to pronunciation of vowel r
EGIENIEEEREEEGSE T
1 gef | 8w | =RiR: | 1151,-,1204
2 gef | gaudr | gRIfd: | -,1166,-
3 w3 | AR | R | 1417,-,1473
4 wy | MR | gl | -,1435,-
5 g9 |T= | wfe: | 63,-,64
6 Q@U MES wife: | -,62,-
7 R | arfva | warfe: | 603,-,641
8 i e | wnfe: | -,628,-
9 9P | SR | Wi | -,62,-
10 9P | IR | Wi | 63,-,64
Table A.8
1.4 Replacement of a vowel
EaEERIREASS TN

1 ulel | e | TRIQ: | 1194, -

2 Uel | &0 | TRIQ: | -,1210,1250
Table A.9 a by a

S.No. | roow | meaning | gaNa | reference

1 TS | d/d | waife: | 475,498,-

2 T | dge | wif: | -,-,503

3 Bl | ROl RIS | 1168,-,1224

4 Be | Haxor TRIfS: | -,1183,-
Table A.10 i by a
EsdEEEEEG ST

1 St | TEfEm | Aafe: | 250,-,-

2 Y | TEfAW | arf: | -,264,265

3 ®el | Tt we: | 200,210,-

4 P | T wife: | -,-,209

5 o |99 | goife: | 1326,-,1378

6 g | S | g | -,1344,-

7 g | afiwd | sarie: | 312,-,329

8 At | aftmy | Wil | -,327,-

92



1.4. Replacement of a vowel

Table A.111 by a
EIENIEEEEGSS T

1 gy | T ;| 523,-,-

2 g | T ;| -,543,555

3 ™ | S | faare: | 859,-,-

4 ™ | S | fanfe: | -,879,899

5 Sy | @ | g9 | 1290,-,1342

6 S | ded | g9 | -,1309,-

7 gy | &Em | g9k | 1304,-,1357

8 gy | e | 1R | -,1324,-

9 o] | Bamm | wfe: | -,516,-

10 o+ | ffamm | wfe: | 492,-,521

11 S | ded | gk | 1290,-,1342

12 SN | den | g¥fe: | -,1309,-

13 T | e | IR | 1069,1086,-

14 o | e | d e | -,-,1120
Table A.12 u by a
EIENIERIREGSET

1 7y | S | wife: | 546,-,-

2 7§ | S | Wi | -,567,578

3 Y | I | Wife: | 546,-,-

4 gy | S= | Wif: | -,567,578
Table A.13 u by r
EEEENEEEESET

1 4 | amem | wif: | -,-,583

2 4 | ameM | W | 551,572,-

3 g | ROy | wanie: | 551,572,

4 g | HeRor | e | -,-,583

5 e |99 | Wil | 565,

6 qg | WM | wif: | -,586,598
Table A.14 r by a
EGIENIEE RS

1 ™ | Famm | gRife: | 1241,-,1293

2 < | ffamm | gofe: | -,1256,-
Table A.15 @ by i
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1.5. Variation due to the orthography

1.5 Variation due to the orthography
E3EEEEEESE

1 e | qg wie: | 385,402,-

2 Iz | gal e | -,-,407

3 w® | & wife: | 389,-,-

4 g8 | gF e | -,406,411

5 & | aRvmor | vafe: | 389,-,-

6 I® | a9l | A | -,-,411

7 % | 9 wrfe: | 391,408,-

8 ag | T s | -,-,413

9 gt | o= wife: | 447--

10 I | T= wife: | -,466,-

11 qg | SgmH | gare: | 960,-,1003

12 € | | e | -,982,-

13 = | O e | 1104,-,-

14 &t | T Ffe: | -,1118,1155

15 ¥ | T wife: | -,-,280

16 g | Wife: | 264,-,-

17 ffc | smprr | waife: | 199,-,208

18 fac | smprer | wafe: | -,208,-

19 9 | e | g9fa: | 1216,-,-

20 e | Fmm | g | -,-,1267
Table A.16 v.and b
ErdEEEEEE ST

1 g | greeiam | warte: | 539,-,571

2 §9d | IreeaM | wife: | -,560,-

3 af¢ | fawem | g9ife: | 1175,-,1230

4 ae | favyem | gfe: | -,1190,-

5 g | sl | wae: | -,-,213

6 IR | v | warfe: | 204,214,-

7 w®g | SR | vae: | -,188,188

8 QT@V IR wife: | 179,-,-

9 ReE | de TR | -,1188,-

10 R | e IR | 1173,-,1229
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1.5. Variation due to the orthography

Table A.17 t and d
E3ESESE [ | EEsEn |

&

1 Td | YeuIgHia | gEfa: | 1130,-,1183
2 Td | YeugHid | gEfa: | -,1145,-
Table A.18 ¢ and v

EsadESRESE SRR
HHh 3farie: | 680,702,
HHD e | -,-,719
gaie: | 920,-,962
ANeBRY | gare: | -,942,-
wgra | wemfe: | 1060,-,1111

e

6 Igee | sufe: | -,1078,-
Table A.19 ¢ and j
EGIEREEEEEEEESEE

1 g |t | @il | 894,-,934

2 ¥ W | =R | -,915,-

3 Yl | fawget | Wi | 119,-,127

4 el | o | wfe: | -,126,-
Table A.20 p and m
EdEREEEEEESSE

1 gy | fvr | feaf: | 855,-,895

2 g | Ry | fRarf: | -,875,-

Table A.21 v and p
EGIENIEEEEESS TN

1 gol | IR | gRIfe: | 1188,-,1244

2 qof | SR | gRI: | -,1208,-

Table A.22 ¢ and p
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1.6. Variations due to Oral tradition

1.6 Variations due to Oral tradition
[ argem: | og: | oo EEESE T
1 Ta | 99 IR | 1392,-,1448
2 aa | da TR | 1392,-,1448
3 a | gENed | R | -,1409,-

4 g | faagest | gRife: | 1433,-,1489
5 W | gaRe | -,1451 -
Table A.24

1.7 Miscellaneous
EzlESRIES KRS
1 I | T Jqaife: | 941,-,984
2 I | T qar: | -,964, -

3 ¥ || TRIQ: | 1247,-,1300
4 ¥C | I TRIfQ: | -,1265,-

5 Fd | WY | TR | -,-, 1457

6 U | e | gRIR: | 1401,-,-

7 o | Tl wife: | 73,-,-

8 g | Tl wife: | -,-,74

9 I5 | TN TIR: | 1418,--

10 <h | RIR: | -,1434, -

11 TN | sfaeeE | e | 373,389,-
12 oY | sffgeeEM | Wi: | -,-,393

13 W e wife: | 374,-,-

14 A | ww wfe: | -,390,396
15 N | I= wife: | 430,-,-

16 NI e | -,449,456
17 fog | = TRIR: | 1426,-,1482
18 fog | woiva TIR: | -,1443,-

19 RS wife: | 396,-,419
20 ‘Q'%’: 8o wife: | -,413,-

Table A.23
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Chapter 2

Differences in Meanings

In the following table we provide all the instances where the dhatuvrttis differ
only in the meaning, the root form as well as the gana being the same. We
provide the list in the form of a table, with the meaning followed by the root
and the gana to which these roots belong to. This is followed by a triplet of
numbers, the first number refers to the number of the dhatuvrtti from the
MD, the second one refers to the vrtti number of KT and the last one that
of the DP. If an entry is not found in any of the vrttis, we put a ‘-’

2.0.1 Variation due to similarity in pronunciation

2.0.1.1 A consonant being replaced by another

EcESENEE ST

1 awif pd  TRfa:  1321,-,1374

2 et @CT @ﬂﬁ: -,1340;-

3 ot ¥ T 1321,-,1374

4 arref @&T ﬂ'\’ﬁ: -,1340,-

5 ot PN TRIfe:  1321,-,1374

6 e PR g -,1340,-

7 o o Tfx:  1321,-,1374

8 e e guifa: -,1340,-

9 wwief @ wRife: 1321,-,1374

10 are AT ﬂ'\’rﬁ: -,1340,-

11 o o) guifa:  1321,-,1374
continued ...
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... continued

ErEEENREEE ST

12 e o] gRIfd: -,1340,-

13 o T@ TR 1321,-,1374

14 e g6 gRife: -,1340,-

15 wwif g e 1321,-,1374

16 e gy gRifd: -,1340,-

17 o IR e 1321,-,1374

18 e AR g -,1340,-

19 ywief  eRY =R 1321,-,1374

20 e SR gif: -,1340,-

21 o N wRfa: 1322,-,1374

22 werdf e gk -,1340,-

23 wwref  egd  TRifa:  1321,-,1374

24 e egd gRifa: -,1340,-

25 awif o€ wRife:  1321,-,1374

26 g o gRifk: -,1340,-

27 wwif O wRife:  1321,-,1374

28 e fAf  gRifd: -,1340,-

29 wwif ge  wRife:  1321,-,1374

30 e g TR -,1340,-

31 wwief g wRife: 1321,-,1374

32 e g gifd: -,1340,-

33 yred @l FRife:  1322,-,-

34 e Afd gRife: -,1340,-

35 o M gl 1322, -

36 e ] gRifd: -,1340,-

37 o @ i 1321,-,1374

38 e ol gRifd: -,1340,-

39 e Al R 1322,-,-

40 e S gRifd: -,1340,-

41 ot g wRife: 1321,-,1374

42 e gt TRife:  -,1340,-

43 af g Rife: 1321,-,1374

44 g e g -,1340,-
continued ...
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... continued

EESENRE Haee |
45 e A FRfa:  1321,-,1374
46 et @i gofd: -,1340,-
47 awief o gRife: 1321,-,1374
48 e g gRifd: -,1340,-
49 e fag  gRif: 1321,-,1374
50 e 98 TRifd: -,1340,-

51 e g gefe: 1321,-,1374
52 et g g9k -,1340,-
53 qmrf gy TRife: 1321,-,1374
54 e g¥ gk -,1340,-

Table B.1 s and s

AgepH: | el [ emg: [T | .S
1 T | AR | waife: | 138,-,146
2 o | R | wnfe: | -,145,-

3 o | @ | waife: | 138,-,146
4 T | aof | wfe: | -,145,-

5 S |y | g | 1092,-,1144
6 woiH |y | g | -,1110,-

Table B.2 ts and j

AghH: | Aed: | o | | gEEeE

1 Yol | ¥p| | gara: | 1079,1096,-
2 e | ¥%3] | @fa: | -,-,1130

Table B?3 r and |

3TgehH: 31 grg: | 1 GEASSIC]

1 RO g | g | -,1109,-

2 Gy q Faifa: | 1091,-,1143

3 IeA | g9 | g | -,1232,-

4 Ifaee | g | g9fa: | 1218,-,1269
Table B4 b and v




AhH: | e | eng: | o SERSic
1 gRaM | Fe | gRIfR: | 1400,-,-
2 uRaR | ¥ | TR | -,-,1456

Table B.5 p and h

2.0.1.2 Confusion between a long and a short vowel

2.0.2 Variation due to the similarity in orthographic

AgepH: | ed: | Oig: | T | E.ASEA

1 YOy gﬁ wife: | 80,-,84

2 Yo ﬂﬁf wife: | -,83,-
Table B.6

representation
rgerH: | afel: | eng: [ | gF.Ae=A
1 I | @ | e | -,1142,-
2 a9 | | gl | 1127,
3 o | ug | wif: | -,-,324
4 Veu |9 | @il | -,322,-
5 o | Ol | vanfa: | -,372,-
6 Jqq | o | warfe: | 355,-,-
7 o | 7oig | wrfe: | 307,-,324
8 Ja9 | ol | W | -,322,-

9 o | ¥ | wrfe: | 307,-,324
10 a9 | 5 | Wi | -,322,-
Table B.7 ¢ and v
rgerH: | a7 R e
1 fowgat | =58t | wfe: | 119,-,127
2 ﬁ'\“ﬂ?‘ﬁ ?ﬁ@sf wqife: | -,126,-
Table B.8 str and smr
AFPA: | A | o | O | IS
1 e~ | =l | gare: | 967,989,-
2 fdpem | @ef | gafe: | -,-,1010

Table B.9 1 and k
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3gehH: el g | I GEASKIC

1 A EIT?:f wife: | 5,-,5

2 A ens‘j‘ wife: | -,5,-
Table B.10 t and d

AgerH: [ ateh: [ o | | .S
1 e | forféget | fRafe: | 879,-,919
2 arew | frféast | feanfe: | -,900,-

Table B.11 ¢ and h

3TFhH: arel: grg: | I GEASSIC|

1 IEM | FT | TIR: | 1274,--

2 IR | B | Pt | -,-,1325
Table B.12 d and m

2.0.3 Interchange of consonants

rgepH: | afel: | emqg: |1 | gF.Ee=

1 we | & | g9 | -,1328,-

2 g4 |5 | guf: | 1315,-,1361
Table B.13

2.0.4 Use of synonymous words

EES o T qase |

1 W T  gaf:  955,-,998

2 faerem T el -,978,-

3 gHer o warfe: 573,-,-

4 U PICEE] | wfe: -,595,607

5 &R0 ©  wNe:  1289,-,1341

6 IO G!gi" @ﬂﬁ: -,1308,-

7 ST g  orEf: 665,689, -

8 LG g sefe:  -,-,703

9 AN BN 3rEf: 674,698, -

10 e A s --,712

11 aor S| Jerdie:  741,-,779

12 GiE| U JEe: -,763,-
continued ...
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... continued

EczaESE o T oaee |
13 RS F¢ gaR:  1154,-,1208
14 PNERAM P PRI -,1169,-

15 Pifcd P W 105,-,112

16 Rpfcd  Fd  ifa: - 111,

17 Fagoa  Pee W -,222,222

18 foamy ®eE 210,-,-

19 ROl Tof i -,-,547

20 HAIO! T TR 1272,1291,-

21 ot ECHRC | -3 433,-,-

22 SRy S - S ) -,-,459

23 TR o gEl: 924,--

24 o4 @ ga: -,-,967

25 Feehrl T|® R -,1224,-

26 gRPbepy I8 PRI 1209,-,-

27 YR T I 1427,-,1483

28 SCgURER oFY  gRIf: -, 1444,-

29 HHTET | T 1420,-,1475

30 FHE s T -,1437,-

31 ERE] ™ -,492 -

32 EAIN ™ AR 469,-,497

33 gRam CAR ALY 1400,-,-

34 qRRarg Fe g --,1456

35 SEIS| uc  gRI: 1294,-,1346

36 CEa| g g -,1313,-

37 Tt oy wqifa: 556,-,-

38 T W Wk -,-,588

39 e N e 365,-,-

40 Jreoae e e -,382,386

41 ZoIyo] Rew  grifa: 1165,1180,-

42 anferg Rey Rife: -,-,1221

43 CRE e wie: 1252,1272.-

44 ffaam R if: -,-,1305
continued ...
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Table B.14

... continued

ErGERE grg: I .Gl
45 EI]] o™ fRaf: 825,844
46 gt ™ fafe: --,864

2.0.5 Miscellaneous

EGERE BIRG o7 SEKSG]
1 qo TSt wife: 129,-,-
2 o te | we: -,136,137
3 SR Skt feafe: 853,872,-
4 geoy Fl'\ﬂ' feaife: -,-,892
5 feror Tt we:  -,-,354
6 fareoy o e 336,352, -
7 IR g wfe: -,-,631
8 RO g wife:  -,618,-
9 e el wqe: 333,349, -
10 SN} ol wife: --,351
11 30| RIS e -,1187,-
12 Jee IR TR 1173,-,1229
13 e el ﬂ?’@: -,1313,-
14 SR 1A @ 1294,-,1346
15 JUERY B TIQ: 1349,-,1402
16 SEN Bq Tf: -,1357,-
17 TAgHaul il e 452,--
18 TegeRyr el fRaife: --,868
19 P wfe:  105,-,112
20 Ul o wife: -,110,-
21 Tt ey we: 522,-,-
292 BECIED gl wqife: -,542,554
23 SRLE gl TR 1326,-,1378
24 g gol IR -,1344,-

continued ...
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... continued

’W‘ arel: #g: 0T 3. qe ‘

25 SEEE gt e 1326,-,1378

26 TEa gE IR -,1344,-

27 et qu Te: 1336,-,1389

28 SEctes S - T -,1355,-

29 Je el TR 1412,-,1468

30 fiem & [ -,1430,-

31 Tat §F§ wife:  375,-,-

32 I ?@ wife: -,-,395

33 Ja forfd wife:  355,-,-

34 Serant forfe wife: -,-,376

35 CXE G wie: 370,386,

36 GiE| 50 wife:  -,-,394

37 e g wife:  392,-,415

38 fer Bl e -,409,-

39 CRl eSS feafR:  760,782,-

40 RO Ny feafe:  -,-,799

41 BER] BIS; fearfe: 779, -

42 MR s feafe:  -,801,-

43 IR s feanfe: -,-,818

44 SENEE | fqafe: 842,-,-

45 SEFA o farfe:  -,861,881

46 ST T fqafe: 844,-,-

A7 SEFA H fearfe:  -,863,883

48 SIECau IS dare:  920,-,962

49 Jag e qare:  -,941,-

50 &l 7S ;. 1117,-,1170

51 g s qfe: -,1133,-

52 ERL] s1ef T 1144,--

53 yfcrgd 3o [ -,1160,-

54 EINRL 219 TR -,-,1198

55 ferereoy forg e 1052,1071,-

56 farerol Ry s -,-,1104
continued ...
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... continued

’ AFpH:  A: #g: 0T 3. qe
57 BInE el wife: 513,531,
58 o= el wife:  -,-,542
59 ST wie: - 520,539,-
60 GEsIE| Fel aife: --,551
61 SEIN T wie: -,77,-

62 I T wife: -,-,78

63 B T W 512,-,-

64 HH et wife: -,530,541

65 dr Tt wife:  514,-,543

66 T Tt wife: -,532,-

67 JeT el wife: 514,-,543

68 deT Tt wife:  -,532,-

69 SIRSC S [ 1350,-,-

70 gRader o T -,1365,1403

71 EN| B TR 1221,1236,-

72 CESE] P @?ﬁ: -,-,1273

73 S el TRMe: 1239,1254,-

74 Hefor Tef [ -,-,1291

75 eEd g wie: 212,-,-

76 TgIEE &R wqife: -,225,224

7 SISUSIRC wife: 308,323,

78 T W wife: -,-,325

79 Sac IS wife: 332,-,-

80 T TGl Wi -,348,350

81 qufEly  galiepel e 135,-,143

82 qatey  galfegel Wi -,142,-

83 Tfgfer 8] wie: 280,-,-

84 SEN i} aife: -,293,296

85 Tt i goife:  1105,-,-

86 Ty ot Ffe: -,-,1158

87 Cp o Fe: 1107,-,-

88 RO il goife: -,1123,1160
continued ...
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Table B.15

... continued

’ AFpH:  A: #g: ToT: 3. qe
89 St 3 wife:  -,475,-
90 gferema 3 wifd:  455,-,483
91 SUETd Ice wfe:  213,-,225
92 BINI3IG| Ice wife:  -,476,-
93 EEANE I o TR 1422,-,-
94 o oSt [ -,-,1477
95 A asf we:  405,-,429
96 g gef wfe:  -,423,-
97 ST fag eEfe:  665,689,-
98 SUam™ e sefe: --,703
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Chapter 3

Differences due to set / anit and

Pada

In this section, we list the roots which differ across vrttis with reference to
either the it information, or the pada information or both.

3.1 Roots which differ only in set / anit
’ AFHH:  oT: TOT: Jd:  Sfemn uldem IE.ESHA ‘
1 9 gefe: S d€¢ 99 7583,--
2 S R S e g -,-,791
3 SRS e O S I o 9.g 750,-,-
4 R R @ e ey -,-,788
5 g R = g 99 752,-,-
6 ¥ JEe: a= sl g -,-,790
7 Y Rl v d€ 99 751,
8 fof Rl s e smg 789
9 g @ O e 39 890,-,-
10 o @R e ¥ - -,-,930
11 W gEafe: @<t ¥ 99 748,
12 ™ R f<t e g --,786
13 ™ PR v’ ¥ 99 748, -
14 ™ R v e g --,786
3.2 Root which differ in set / anit and pada
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3.2. Root which differ in set / anit and pada

EsIERE 31e: goem iy gEasEn |

1 ot fRafe: g affe ey 816,-,-

2 3rof fRafe:  gom Jc Mg -,-,856

3 I TR @I affe  ug --,1110

4 I vulfR: ¢ 9g 1059,-,-

5 V]  wuf: T e 4g --,1110

6 avf  wuf: Je¢ 99 1059,1077,-

7 I~ dvufd:  meml affe g --,1110

8 I~ dufe:  Hem S A 1059,1077,-

9 I vyl afe  ug --,1110

10 [ vUfR: e S A 1059,1077,-

11 Jfasit  wumfe: =™ e 9. --,1112

12 Jfastt wenfe: =M Je 9.9 1061,1079,-

13 Jfasif wemfe: W Afe  ug --1112

14 affaslt  werfe: W Jc 9.9 1061,1079,-

15 G| e Tt afie  ug -,557,-

16 G| qife: Tt Jc a.g 536,-,462

17 G| e Tt Jc a9 -,-,568

18 G| e Tt e ug -,557,-

19 G| e Tt afie  ug -,557.-

20 N oaf: T ¢ 9u 536,462

21 frd R AN s 9T  -668,681

22 fed  arfe: ey 3 a9 643,-,-

23 frd  wif: Ao e 99 -,668,681

24 fed  arfe: SHISEEE Je a.9 643,-,-

25 P gEe:  u= e g -1025,1056

26 e  Jof: W= ¥ Wy 1004,-,-

27 7 | Hifc JHeg 9 -,556,-

28 oo R ¢ 99 533,565

29 G e gforsesy afe  ug -,556,-

30 I e € 9u 533,565

31 Fd v fererEm It T -,556,-

32 TH  arR: e ¥ 9y 533-565

33 Fd e S En It 99 -,556,-
continued ...
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3.2. Root which differ in set / anit and pada

... continued
EIERE 31e: gom ol gEasEn |
34 Fd e SER d¥¢ 49U 533,-,565
35 P Wl M #fe g 532,553-
36 P e S il ¥ 9g  --564
37 g e e #fe uu 532,553
38 oI wEQ: NES] ¥ 99 --564
39 ferd feafe: 9RO e 4.9 768,-,807
40 ferd fearfe: 9RO S q.g -,790,-
41 1 e gauewt e 49 1002,-,-
42 1 garfe: q¥wew  de¢ g9 --,1054
43 T wfe: M= afe M9 -,646,-
44 ™ Wl A e ;WY 620,-,659
45 giffs I@fe:  Foumiaty e T 667,691,-
46 gfefg  omife:  JaaEi a9 Mg -,-,705
47 B! feafe:  ©en affe  ug 789,-,-
48 Bl fearfe:  ®en Ic a9 -,-,828
49 S gErafe: SR afe ww  -776,-
50 SH gEkdaa: S ¢ 9y 753,
51 S et S I w9 776,
52 S gEafa: SR ¥ 99 753,--
53 frféasl  anfe: TR I I U9 -,-,667
54 orfdasl  afe: IR IR AT a9 629,654,-
55 o duf:  |ged e 49 -, 1111
56 o U g Jc q.g 1060,-,-
57 foed i I Afe  mu -,647,-
58 el vl &I 9 9 --,660
59 fosf  wafe: forem= Aaffie smu -,647,-
60 ot warfe: fem I My 621,-,660
61 ® JRrae:  @RO IfFe wa  -773,-
62 ® JEfe: @R ¥ 9y 750,-,-
63 5K Jeraa: @Rl e 99 773,
64 T JEa: @Rl ¥ 99 750,--
65 a= e RS CRCREE | afe 39 -,669,-
66 i e JgErey I 9 -,-,682
continued ...
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3.2. Root which differ in set / anit and pada

... continued

EsER: To7; 79l gom ol gEasEn |

67 = fRafe:  oRam afe amg --,815

68 ES fRafe:  oRam Jc My 776,798,-

69 il fRafe:  emEwves e ug 791,812,-

70 G| feanfe: RS CRCREE | Jc q.g -,-,830

71 SE ] Jeranfe: o= e w9 775,

72 v PR 9= I gu 752,

73 e JEe: g afe Oy -,775,-

74 o= Jeranfe: o= ¥ g 752,

75 ferg R s affe  ua -, 774,

76 fery JEfe:  we ¥ 9u  751,-,-

77 ferg R s affe  ua -, 774,

78 fery JEfe:  we ¥ 9u  751,-,-

79 g qafe: T ae  ad 1003,-,-

80 g qafe: T ¥ 99 -,1024,1055

81 g gare: =N aHe  ad 1003,-,-

82 g gafe: N ST A -,1024,1055

83 g Jera: e e 99 -757.-

84 g Jere:  gre ¥ Uug 735,-,-

85 g NGRS e w9a  -757,-

86 g JEe: O ¥ Uug 735,-,-

87 gef qife: GRS affe  emu  -,649,-

88 gef e T 3T My 623,-,662

89 gef e AT afe  ug -,554, -

90 g s CEHUE] ¢ 99 534,566

91 T Jerenfe: et affe Uy - 771,-

92 T~ Jerefe: St ¥ U9g 748,-,-

93 T Jerefe: St e Uy -771,-

94 W~ Jerefe: et ¥ Ug 748,-,-

95 = SRS W e ug 771

96 T JErefe: W Jc 9.9 748,-,-

97 GRS G| SR afie  wmw  -771,-

98 G IS | R ¢ 9y 748,--

99 = e IoTRIH Afe My -,648,-
continued ...
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3.3. Root which differ only in pada

... continued

EsERE a1e: gom ol gEasEn |
100 = i TSI T MY 622,-,661
101 H 1] HISHIM A g 529,-,-
102 <+ LG HISTIH Ic Mg -,550,-
103 fag  gafl it aHe  ad 1024,1044,-
104 fag8 @@l it ¥¢  9g  --1076
105 IR wariq NI e ug 531,552, -
106 IR LG NIGE ¥ Ug -,-,563
107 Nic i R afe 39 -,670,-
108 I e Ao 3T 3.9 645,-,683
109 o fanfa Bl It w9 788,809,-
110 o faerfa Spcayl SC A -,-,827
111 L el e SLGID) affe 39 647,-,-
112 L el varfq T 3T 3.9 -,-,685
113 2 ] BRI e 4o 530,551,-
114 S= i ORI Jc a9 --,562
115 L[] (G| Tt e ug 530,551 -
116 [ (G| Tt ¥ Ug -,-,562
117 Yo LG fareroy e ug 530,551,-
118 Y= i GR| Jc a9 -,-,562
119 Y2 LG Yoy afe smw --,560
120 T2 aife Ny Jc My 528,549,-
121 LS feanfa TSR Ite  emu --,814
122 TS fanfe yTfoTgNTe I {Myg  775,797,-
123 St feanfe FIpHlT e ug 790,811 -
124 St feanfe IHEMT AT a.g -,-,829

3.3 Root which differ only in pada
EsEREEE 1o sloq  Ufeed IS

1 I= e IR ¢ 39 538,570

2 I W T S A 107,113,114

3 i wfe: it J¢ a1y 291,305,307

4 W A Tt Jc 39 -576,-

continued ...
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3.3. Root which differ only in pada

... continued

EsEREEE el giacd  didwd  gILaeE

5 ES v AR I g -,-,785

6 ®  gerame: TR Jfe  "wu 747,769,

7 dere  Jarame:  «w afve  emu o777

8 e et afeg g9 739,761,

9 Bfe  ife: 7 Jc amy  -,179,176

10 B W@ G ¥ 9O -,243,-

11 N e M 9¢ S9  --,593

12 N wf:  RFREm dT  Tu 421,438,447

13 e el @m e em9  -,-,787

14 e g sm I "u 749,770,

15 fd  JRcafa: &M affe g --,787

16 fodt  erEfe: @M Ife ©ag 772,

17 P3| Wi féamam e 39 888,909,-

18 P3| i fEamamm Ie - -,-,928

19 P ovUfR: dsed ¥ ST 1048,-,-

20 P vufa: dseA Je 0.q -,1067,1100

21 EICENRCIICE gRaa dc AT 14,1414

22 el wfe:  oReem ¢ g9  58,57,59

23 m Jeata: gl e Mg -,-,792

24 m Jerefa: =gt I wu 754,777,

25 | JRrafe:  eRoY afe My --,783

26 3| S dfFe  ©u 745,767,

27 g Jerane: St afe Mg -,-,783

28 | e | dfFe  "u 745,767,

29 G| ER | e Wy 72,71,73

30 G| ER | ¥ 99 483,505,511

31 Tqh IR gferEma Je Mg 72,-,73

32 b W gferema 3T u.g -,505,-

33 fosy <@l ER] Ite 9 886,907,-

34 sy wfe: = afe - -,-,926

35 S et S I Mg --,791

36 S e S I 9g  -776,-

37 SH O Jerkae: S e emg  --,791
continued ...
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3.3. Root which differ only in pada

... continued
EsEREEE el giacd  didwd  gILaeE
38 SH geaie: S I 9u 776,
39 Bl e W gFe g 771
40 Brit e afe  ww  733,755,-
41 SEE IS dfFe My 778
42 SEEEIS GG Ife 39 740,762,-
43 SEIC IS G S gFe g 779
44 SEIEEIS Gl S Ife " 741,763,
45 U JErfe: g afe w779
46 US| Erdfe: g Ife BT 74,
A7 $Pl il uRo afe g --774
48 SyE IS Gl S Ife "U 736,758,
49 S E S Gl S Ife My 774
50 Sl gEreEfe: g Ife 39 736,758,-
51 SPst W gaqol e 39 885,906,-
52 sWe Wi gam afe - -,-,925
53 PSR~ Sereafe:  diwoy Ife g --,780
54 PRk gerfe: oo afe  SU 742,764,
55 itk Jerafe: @il e Mg -,-,780
56 PR gerearfe: s Ife BT 742,764,
57 R @@ R afg 39 910,931,952
58 . gER:  RY afe w9 1027,1047,1079
59 T P RO afe 19 -,-,788
60 ® R w=x9 afFe 9g  -773,-
61 LIS I R fre a9 --,788
62 ® R wx9 IFe Ty -773,-
63 LIS G R I Ife My --,790
64 LIS £ R S d¥e wu 775,
65 SIS & R S I g --,790
66 ¥ et g g ww  -775,-
67 gd e Tt ¥ S9 361,
68 g s US| ¥¢ 99 --,382
69 gd e TS ¥ 89 361,378.-
70 g s K ¥¢ 99 --,382
continued ...

113




3.3. Root which differ only in pada

... continued
EsEREEE el giacd  didwd  gILaeE
71 oy e we e  emu  -,-,789
72 LIS el SO Ife 9w 774,
73 LIS el R afe  amu  -,-,789
74 LIS el SO dfe 9w 774,
75 G IS el afe Mg --,786
76 G IS el afe  ww  -771,-
77 GRS el afe Mg -,-,786
78 GRS el g ww  -771,-
79 GRS el S R I M9 -,-,786
80 GRS I IR IFe T -771,-
81 N e IR Ife My -,-,786
82 N e 9w gFe wg  -771,-
83 g Wi AW Jg My --414
84 e Te: = Jc ST 565,--
85 @ Wl gREm de ;MU 455,476,483
86 de  we: BIRIIG] 4 9g 218,-,-
87 R JErefe:  gerwd IfFe Mg -,-,781
88 sk~ Jerafe:  gervm Ife " 743,765,
89 SRS i e | I ey -,-,782
90 @ JErafa: @ e ST 744,766,
91 CE S | aRo 56! 34U 889,910,-
92 g3 Wi GRy| ¥ - -,-,929
93 By  wfe:  fEm afie  I9  884,905,-
94 Ry wafe: e afe - -,-,924
95 e o Y 3T Mg -,704,721
96 e smEfk: Y I 9.g 682,-,-
97 s <l RSk e 3.9 883,904,-
98 s <@l CESE| Ie - -,-,923
99 S G SIRLC] afe 89 882,903,-
100 S GG I 1y e - -,-,922
101 §§  o/@fa:  uifrnifddRR € s 4,703,720
102 §§  o@fe:  gifrMfddRR dg 99 681,-,-
103 9 SRR S afe  emg  --,785
continued . ..
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3.3. Root which differ only in pada

... continued

EsEREEE Y: sioq  ufeed  gF.Ee=
104 9 Jerae: e dFe  "u 747,769,
105 g3 Wifa: ISR e ST 887,908,
106 T JeBTE afe - -,-,927
107§ SERIC afe w5770
108§ Jereane: g e 99 732,754,
109 g RIS IRy affe 8mg --,784
110§ JErafe: gEeRy s 99 746,768,
11 & SERe: TSI Ife w772
12 & JRrR:  SToTaH dfe "u 734,756,
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Chapter 4

Roots expressed through them-
selves

Following roots had their meanings in terms of the themselves.

’ AgepH:  HIg: 37 H gehH:  &d: 31 ‘

1 = () s || 35 gel (&) T

2 S (3I9) RE ) 36 s (9%) e

3 %< (T9) e |37 IR (I M

4 FH (TF) FEE | 38 ™ () R

5 P31 (P) el 39 (Y W

6 far (fa) &R 40 w4 () FUfhaRIH

7 ferm (R &1 ) feftavol || 41 ™ (T9) IBGIN

8 S (SF) ST 42 g (fg)  faaw

9 GINGS) dreq 43 fagf @) fRAuam

10 T© (T areA 44 = @) GRu|

11 T (W gt 45 W™ @ F.

12 (@@ it 6 g @E I8

13 = (@) T 47 I (Ig) I

14 T (39 CRE] 48 ol (FS)  ATNBRON

15 IO (37) T 49 3% (Tp)

16 it () it 50 IR (TE)  AH

17 (W < 5l I (I=)  w=RhaEm

18 & () i 2 FH (T e
continued ...
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... continued

EsER S EEESEER e

19 CERC) EROI 53 T (T G
20 9 (9 - 54 o (gw) o
21 a1 () LI 55 ™ (IV) oy
22 T (W gt 56 g (%) £l
23 oS (T9) oM | 57 Re (Rew) weiwo
24 93 () qa= 58 T (39) Ja
25 ™ (I) I 59 g () e
26 e () it 60 e (TEY) e
27 T (T ERCE 61 el (¥U) UM
28 HeY (W) Hefol 62 WY (e e
29 et (frey) e || 63 WY (R SR
30 7 (W) G 64 YR (FPR) TR
31 T (| = 65 WE (Wg) ST
32 Tde () Treroy 66 ] ()
33 o (q9) e || 67 R () Ramm
34 Ay Ay AU || 68 B (®) Sl
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Chapter 5
Roots in Unsandhied forms

Here we list all those roots in various dhatuvrttis where the entry in the
vrtti is different from its canonical form. We have not listed the verbs where
the anusvara is replaced by the homo-organic vowel, and the cases where
optional dubbling of consonent takes place due to anaci ca(P8.4.46).

| TFPH: AMh-oTg:  HIELET &R gy |
1 fored By By Gy
2 AF-3Y  IA-BY  IA-BY  IAA-IY
3 fae BEs) e s
4 =g 315 SE 35g
5 SMa¥d  IgH Mg gy
6 e RE Hg R
7 Ete‘f HeS =~ DS S
9 LI h! g g
10 R RE] RE] RES
11 LR TS g g
12 i Y - Y
13 i fie! - Al
14 qoT Bl - ool
15 B Ba - BE
16 3T SiE; - SE!
17 TH Fiad - Fag
continued . ..
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... continued

=
Na|

| aghH:  AIRp-og:  WIELET  &iR.d

18 @73‘[’ e I
19 v I I
20 @rﬁs’ ) TS
21 ‘Qﬁl R s !
292 e - g ge
23 i .
24 ﬁm{ - ICEEY ICEY
25 ‘\’1%1: gkl - gkl
26 aR] - g ¥
27 I 355 - Iog!
28 arq“‘ BE] 3T
29 g5 gss s
30 ﬁmg - R«
31 = SiEd e -
52 ! ! !
33 TT, bE &
34 ik g - g
35 g : - g9 99
36 g T - B
37 P Pt EeT]
38 5 vg vg
39 Fﬂ: g g
40 e T - de-
41 3@ - 3@ 3@
42 izl ST - I
43 SES Irge - s
44 3Trqa - I I
45 Y 44 k!
46 17 IS e - ISET)
47 T BB w3l
48 = Y Y
49 g g5q e
continued ...
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eiR.d

B
&
g

| 3rgeh: Wjﬂg

50

ol

52

53

o4

25

26 fep

57

o8

29

60

61

62

e 4 fd a3

63

64

ST e R BT T

65

66

67

68

68

70

4o 18439 9 94 A 34 T49 44 a9

71

a1

[d

72

:

(Al
73 IR

74

75

76

7

78

S

9 (&)

80

B!
81 3

ey T T4 48,

a;li

continued . ..

120



. continued

’313355[ AT -STg: L

eiR.d .9

82

83

84

85

86

87

88

ﬁiﬁ%iaﬁ

A P

89

wﬁiwﬁi

90

91

92

it

93

94

95

96

97

98

99

100

101

Sl E R EIE

102

7

- m-aﬁ

103

- 09

104

105

106

107

108

109

110

111

112

113

i%ﬂﬂ%ﬁﬂiiaﬂg
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... continued

[orgehd: AUy WLl &RdA Oy

114 U -

115

116

117

118

119

120

121

122

123

124

125

126

127

128

HEEEEEEE IR

d

129

.
A

130

A

7

131

132

133

134

135

136

137

138

139

140

141

142

143

LUV gl || e e

144

ﬂﬂﬂiﬂiﬁi%&ﬁ%iﬁg

145
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| ITPH: HFIp-og:  WiELem  eiR.g 1.9
146 Je - - Je
147 At - 3rett -
148 3= 3y - -
149 = - - SE
150 ary - - aN
151 Nt - - It
152 s AR - -
153 g - - bk
154 I8 - - JESTM
155 eIy - - M-I
156 S CF - -
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Chapter 6

Canonical Meanings

Here we list all those meanings in various dhatuvrttis where the entry in the
vrtti is different from its canonical form. We have not listed the verbs where
the optional dubbling of consonent takes place due to anaci ca(P8.4.46).

| IPH:  HFIh-og:  HIELEN &R ey |
1 Ieaqoy ey ey J<ay
2 I APHDPIGy  APHPIEG  SPHDEG!
3 g Sichl SRl gad
4 EIE EIE EIcd
5 ST - KoL e
6 I S I -
7 g&qoy e - ger
8 Tt - BIRSICIeE S e S Gl S
9 e - E] T
10 o< - A e
11 e o a8 -
12 STgaT IGIRTIT SRR -
13 Jreram - IS Irs
14 = - et It
15 3= 3t - T3t
16 fEmm f&n f&wn -
17 IR - - I
18 SCEIER] JaNY - -
continued . ..
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| St No #Fiep-eig:  HIeLen &R ey
19 ™ - BRI
20 RIREZau 3ifcrspH -
21 MRfs \Eucs
22 PIGAIH prea
23 PRI Rl -
24 T - - T
25 T DESE - -
26 ISR SIS
27 ERE =
28 S rCESSCIETE
29 T Gt
30 e M -
31 RIS - - RS
32 REdd - RIEds -
33 qhTI= qhTe! -
34 oy e -
35 e e -
36 LGl - R
37 aof quie -
38 Tt - - Sraaet
39 JgRITE  Faw -
40 S5l NSk -
41 Sl - Iy
42 e e -
43 qdbeh - RIES
44 e T -
45 ESCR - SSSCl -
46 & - g1
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Chapter 7

Comparison of Dhatuvrttis

This appendix contains the comparative chart showing the differences in the
vrttis with regards to the entries. The first column is the serial number,
followed by the dhatu, gana and its meaning, followed by the dhatu sutra
number from the MD, KT and DP respectively. -’ indicates that the entry
is not present in the corresponding Dp.

EGEER: o: e SeNiEll

1 q wqie: SRR 1,1,1
2 wef wife: g 2,22
3 qef T I 3,3,3
4 e} (51 A E5 4,44
5 e i g 4,44
6 e e fefemam 4,44
7 E|Tf-:j' Wi e 5,-5
8 e} wife: A -,5,-

9 e} TR R 6,6,6
10 ¢ T ITEn 6,6,6
11 ef i Qs 6,6,6
12 ef e RIEIpI 6,6,6
13 :lT%j wqife: IR 6,6,-
14 e qra: SR 6,6,-
15 :lT%j wqife: Qaf 6,6,-
16 e e T 6,6,-

continued ...
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... continued

] AITFH oI ToT: arej: g
17 omgf wrfa: 3nfery -,-,6
18 omef e LG --,6
19 omef qrfe: Ut --,6
20 omgf qra: RIESIUIL --,6
21 g e ROy 7,77
22 TP i SICh| 8,8,8
23 farfd e A 9,9,9
24 afe wqrfe: fiare 10,10,10
25 afs s gt -,10,10
26 i wqrfe: PO 11,11,11
27 CIES s Q@ 11,11,11
28 qfe e It 12,-,12
29 qfe e o 12,12,12
30 qfs wqrfe: 7 12,12,12
31 qfe e A 12,12,12
32 afd qra: gt 12,12,12
33 qis qrfe: Iy 12,12,12
34 i I oo™ 13,13,13
35 forafe e R 14,1414
36 < e & 14,15,15
37 G wqrfe: Cig| 15,16,16
38 g e T 16,17,17
39 S wqrfe: T 16,17,17
40 3% aife: DI 17,18,18
41 Rt qrfe: q= 17,18,18
42 Pa wrfe: BRI 18,19,19
43 g wqifa: EISipInt 18,-,19
44 < vt ISR 18,19,19
45 T8 wqifa: EISipInt 18,19,-
46 bt qrfe: ROl 19,20,20
47 G T TR I 20,21,21
48 gt e TR _I< 21,22,22
49 gt qrfe: S| 21,22 22

continued ...
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EGEER o: el SENiEll
50 SIS qife: T 22,23,23
51 qd qra: Plad o 23,24,24
52 It qife: T 24,2525
53 I e N 25,26,26
54 T s I 25,26,26
55 faref qife: g 26,27,27
56 aef i e 26,27,27
57 fef e e 27,28,28
53 fef qife: pifed 28,29,29
59 G e TATETITH 29,30,31
60 art wqIfe: KISRPHEE] 30,31,32
61 foreff aife: SEIE 31,32,33
62 R qife: AR 32,33,34
63 =R W ROl 33,34,35
64 geef e e 34,-,36
65 i qife: SRCENE 35,35,37
66 i qife: feamem 35,35,37
67 gf¥f Tqife: SR 35,35,37
68 gf¥f qife: feamm 35,35,37
69 qfef e SCONE 35,-,37
70 qfef e fmam 35,-,37
71 I Taife: ISR 35,35,37
72 I qife: femam 35,35,37
73 T=ef e JSRAI -,35,-

74 Teef e ™ -,35,-

75 e qife: T 36,36,38
76 g wqra: g 37,37,39
77 g Tqife: I 37,37,39
78 eI Taife: aToy 38,38,40
79 LG I < 39,39,41
80 L[4 Taife: T 39,39,41
81 T I R 40,40,42
82 & e ol aifer - 41,41,43

continued ...
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... continued

] AFPH T ToT: arej: g
83 S Tqrfe: farorem 42 42 44
84 U4 qrfe: I 43 - -

85 U4 wqrfe: TR _I< -,43,45
86 SIS T T 44,44 46
87 K wqife: I 44,4446
88 T wqrfe: K{CS 45,4547
89 < e I 45,45 47
90 ag e feara™ 46,46,48
91 G e Pl o 47,47,49
92 TGS wqife: YD 48,48,50
93 arfef I TN 49,4951
94 arfd e T 49,4951
95 3 e iR 50,50,52
96 fafd qrfe: T 51,51,53
97 i wife: GEEo| 52,-,-

98 forfs e PR 53,52,54
99 5154 aifa: Igg 54,53,55
100 = Tqife: MR 55,-,56
101 = qrfe: et 55,54,56
102 = wqfe: g -,54 -
103 = qrfe: Erapit 56,55,57
104 & qife: 3AMEH 57,56,58
105  &fE wqrfe: A 57,56,58
106  @fe i ME™ 57,56,58
107 e e A 57,56,58
108 T wqrfe: 3ME= 57,56,58
109  fe qife: AeA 57,56,58
110 fw=fE qrfe: aRea 58,57,59
111 g wfa: TS 59,58,60
112 @y wqrfa: SER 60,59,61
113 dp e CAE| 61,60,62
114 ¥ Qs SN 62,61,63
115 s e IR 63,62,64
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... continued

EGEER o: el SENiEll
116 @ Qs NES 63,62,64
117 9% s IR 63,-,64
118 9 Qs NE 63,-,64
119 9% wfe: IR -,62,-
120 &% qra: KIES -,62,-
121 P qra: TSR 64,63,65
122 3fF e Tt 65,-,66
123 ¥l e Tt 65,64,66
124 I wqra: TR 65,64,66
125 <fds e Tt 65,64,66
126 3P s T 65,64,66
127 9P e i -,64,-
128 9 Qs US| -,-,66
129  wufd e TS 66,65,67
130 31 s ey 67,66,68
131 afd s Hifc 68,67,69
132 A& e U 69,68,70
133 @ e A 70,69,71
134 b wqrfa: 3T 71,70,72
135 g s 3™ 71,70,72
136 =b e gt 72,71,73
137 &b wqifa: BIRIIG] 72,-,73
138 ®fd qra: it 73,72,74
139 R wqra: it 78,72,74
140 &P qra: TR 73,72,74
141 3 qra: TR 73,72,74
142 =H qra: Tt 73,72,74
143 3P e T 73,72,74
144 7% qra: TRt 73,72,74
145 = qra: TRt 73,72,74
146 e wqra: TR 73,72,74
147 % wqra: TR 73,-,74
148 @b qra: TR 73,72,74

continued ...
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... continued

EGEER o: el SENiEll
149  «fFH e T 73,72,74
150 @&k T T 73,-,-
151 @& e Tat -72,-
152 R afa: it -, 74
153 =& wqIfe: T -,-,74
154 @fef e CINE RG] -,73,-
155  afef e ey 74,74,75
156 Hfef wqIfe: ey 74,74,75
157  aff e ey 74,7475
158 &=ff e Paa -,75,76
159 <m qra: e 75,76,77
160 @ wqra: e 75,76,77
161 gwf afa: e -,76,77
162 oref afa: e -,76,-
163 g wqrfe: N 77 -
164 oI} Qs FHeeH 76,78,79
165 S qra: 3T --,78
166 & qife: et 77,79,80
167 % qife: Eihl 78,80,81
168  dfh Qs Fogoia 79,81,82
169 b s US| -,82,83
170 9% wqra: Yol 80,-,84
171 g qrfe: Eihl 81,-,-
172 3B afa: HTSO! -,83,-
173 g e arergef 82,85,86
174 aAg T K| 82,85,86
175 3 I areref 82,85,86
176 I e K| 82,85,86
177 9y i remef 82,85,86
178 9 e M| 82,85,86
179 g e arergef 82,85,86
180 g e M| 82,85,86
181 g i 3rermef 82,85,86

continued . ..

131



... continued

EGEER o: el SENiEll
182 g wfa: NIEE 82,85,86
183 w©d i & -,84,-
184  HaE qife: & -,-,85
185  ug qife: et 83,86,87
186 g e et 83,86,87
187 afif qife: Tt 84,87,88
188 3R e Tt 84,-,88
189 & qife: Tt 84,87,-
190 =Y e Tt 84,87,88
191  sRE e Tt 84,87,88
192 SRF e o 84,87,-
193 S e T 84,87,88
194  oRy e Tt 84,87 .-
195 o e Tt 84,87,88
196  aff e ot 84,87,88
197  @ff qife: ot 84,87,88
198  ARY e Tt 84,87,-
199 "7 e Tt 84,87,88
200 AR e T 84,87,88
201 R e T 84,87,-
202 & e T 84,87,88
203  <Ff e T 84,87,88
204  RFY qife: ot 84,87,88
205  @Rd e Tt 84,87,88
206 o e Tt 84,87,88
207  Aff Taife: ot 84,87,88
208  foIfif e Tt 84,87,88
209  aRg e Tt 84,87,88
210 T qife: Tt 84,87,88
211 afif qife: Tt 84,87,88
212 gt e Tt 84,87,88
213 S e Tt 84,87,88
214 wff e Tt 84,87,88

continued . ..
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... continued

EFZEER: o: el SENiEll
215 T T T -87,-
216 T T -,-,88
217  AfY I o -,-,88
218  @fif T P -,88,-
219  gff i ao 85,89,89
220 Y qra: ao 85,89,89
221  3fif e o 85,-,89
222 gff i ao -,89,-
223 &fef I et -,90,90
224  @fef e KIS -,-,91
225 =Y qrfe: Eihl 86,-,92
226 HE qIfe: ques 87,-,93
227  aff e o -,90,-
228  EE qrfe: Eihl -91,-
229  ffef T MYy 88,92,94
230 g9 T Clis | 89,93,95
231 o e R 90,94,96
232 4 I | 91,95,97
233 I T ol afer 92,96,98
234 AR T T 93,97,99
235 A I T 93,97,99
236 B e T 94,98,100
237 B e St 95,99,101
238 B e R 95,99,101
230 P e St 95,-,-
240 P T TN 95,-,-
241 A e PHoh 96,100,102
242 g I Poh 96,100,102
243 A e BRI 97,101,103
244 gff wqfa: RO} 97,101,103
245 AfY e L] 97,101,103
246 afef e G Ca| 98,102,104
247 A e BRI 99,-,-
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... continued

EGEER o: el SENiEll
248 A qra: BRI -,103,105
249 el qrfe: IS 100,104,106
250 kel qrfe: T 100,104,106
251 Rl I TSI 100,104,106
252 N wqrfe: TSI 101,105,107
253 it e o 101,105,107
254 T qrfe: Clis i 102,106,108
255 W} qrfe: et 102,106,108
256 WS qrfe: et 102,106,108
257 o1 qrfe: PRI 103,107,109
258  gof qrfe: o 103,107,109
259 g Wik wRe 104,108,110
260 P qife: ar 109,111
261  FA e NES -,109,111
262 P qra: Sl 105,111,112
263 g qra: Pifc 105,-,112
264 P i A 105,-,112
265 @ e Fifed 105,-,112
266 g e Tt -,110,-
267 g s Bl -111,-
268 T are: AT 106,112,113
260 o= are: o 107,113,114
270 g T gom 107,113,114
271 =g T T 108,114,115
272 T T T 108,114,115
273 9d I T 108,114,115
274 g4 wqra: TR 108,-,115
275 I T 108,114,115
276 I wqrfa: i 108,-,115
277 g T T 108,114,115
278 W@ e Tt -,114,115
279 B9 qra: RGP 109,115,116
280 G qra: TGB! 109,115,116
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... continued

EGEER ToT: 37: g
281 T wae: TIIPHROT 109,115,116
282  qd e RIIBROT 109,115,116
283 T e TRt 110,116,117
284 A e TRt 110,116,117
285 TRY waife: I T 111,117,118
286 3 wifa: qoTRIH 112,118,119
287 wIB e JEH T 113,-,-
288  wIW e @™ ait -,119,120
289 oY s e 114,120,121
200 oS e Aoy 114,120,121
201 9IS s EETRIL 115,121,122
202 IS e 3T 116,122,123
293 B Qs AT -,123,124
294  gol wfe:  Bifced 117,124,125
295  HBf s A 118,125,126
206 gt wie: g 118,125,126
297  FgB qra: eyt 119,-,127
298 Bl e et -,126,-
299 Y qra: I 120,127,128
300 S e IB 121,128,129
301 ot wqifa: faarsy 122,129,130
302 gR¥ e T 123,-,131
303 g e T 123,-,131
304 o e T 123,130,131
305 oS e T 123,130,131
306 & e Tt 123,130,131
307 @S e Tt 123,-,131
308 g e T -,130,-
309 @t Qs IR TS 124,131,132
310 ot e 3o 125,132,133
311 w9 i SR 125,-,133
312 9ot aifa: 3o -,132,-
313 T wqifa: N 126,133,134

continued ...
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EFZEER: o: el SENiEll
314  ao T T 127,134,135
315 ol qrfe: ZoH 128,135,136
316 @of e ] 129,-,-
317 @S T R 129,135,137
318 ol e qroi -,136,137
319 st qIfe: &goy 130,137,138
320 3t I T 130,137,138
321 o wqrfe: qrel 131,-,139
322 @l wqfe: T -,138,-
323 @9 T g 132,139,140
324 ol wfe: qrei -,-,140
325 @Y I NINCEZ) 133,140,141
326 O e H 134,141,142
327  galgpelr  wf: FfEn 135,-,143
328 gelwgelt  anfa: Ty -,142,-
320 f& e & 136,143,144
330 &l e TR 137,144,145
331 Ay wqrfe: Ui 138,-,146
332 oot qIfe: WS 138,-,146
333 ARl e GRGE -,145,-
334 oof e T -,145,-
335 @i T TSl 139,146,147
336 o e GRGE 139,146,147
337 ot qrfe: Mol 139,146,147
338 @~ I RGE 139,146,147
339 <R qrfe: I 140,147,148
340 S aife: gg 140,147,148
341 o e famm 141,148,149
342 g e e -,148,149
343 g e arer 142,149,150
344 TR e E{C+ 143,150,151
345 TS e I 143,150,151
346 T wqIfe: E{C+ 143,150,151
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... continued

] AFPH T ToT: arej: g
347 T e NES 143,150,151
348 HRY wqifa: NES 143,150,151
349 Hqof Qs NES 143,-,151
350  H9 wqIfe: E{C+ -,150,-
351 T e 7 -,151,152
352  gof e || 144,152,153
353 g9 e Tt 144,152,153
354 3 qrfe: IREZ| 145,153,154
355 3T aife: eI 145,153,154
356 I e e 146,154,155
357 T e YT 147,155,156
358 M I Ig 148,156,157
359 o wqrfe: Iga 148,156,157
360 e wqIfe: ELE| 149,157,158
361  Tpe e faera 150,-,159
362 afe wqrfe: || 151 - -
363 afs wqrfe: || -,158,160
364  afd e THaATAH 152,159,161
365 &S T IMep 153,160,162
366  AfS e oMb 153,160,162
367 g3 e arer 154,-,163
368 HS e ECIDE -,161,-
369 & s fermerramy 155,162,164
370 W@ i ECIEIRIL 156,163,165
371 RS e IR 157,164,166
372 RS e o 157,164,166
3713 g wqrfe: SEIR] 158,165,168
3714 S e CiH] 159,166,167
375 afs e EEISE 160,167,-
376  Hfe wqIfe: ERISE] 161,168,-
377 A wqrfe: gRyTeoy 162,169,-
378 afs e e -,-,169
379 A I s -,-,170
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... continued

EGEER o: el SENiEll
380 HS e aReR -, 171
381 fOfE (SIICH Jg 163,170,172
382 g e SIS E| 164,-,173
383 g e oo -171,-
384 JR e aren 165,172,174
385 g€ wife: &R 166,173,
38 TP i faeme -,174,-
387 TR s Gau| 167,175,178
388 @S qrQ: B -,179,176
389 g wqrfe: Exl --177
390  9fs s ST 168,176,179
391 =¥ SIICH Jg 168,176,179
392 AR s are 169,177,180
393 ofs Qs TR 170,178,175
394 BUE i B 171,-,-
395 @S s T 172,180,181
396 R e TR -,181,-
397 & Qs IR 173,182,182
398 Bg qra: IR 173,-,182
399 arg e 3T 174,183,183
400 S e freroy 175,184,184
401 o T ferer=or 175,184,184
402 Tmg wafa: TATITI 176,185,185
403 @Q qIa: wf 177,186,186
404 A qra: T 178,-,-
405 A s T -,187,187
406 S e IR 179,188,188
407 wIg e IR 179,-,-
408  ®IG qra: il -,188,188
409  w¢ Qs il -,-,188
410 & wifa: SR 180,189,189
411 &S qTa: qutaTy 180,189,189
412 € e Tt 181,190,190
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] AITFH oI ToT: arej: g
413 Ue T T 181,190,190
414 & I gRyTyoY 182,191,191
415 & wqrfe: CIg| 183,192,192
416 e I K CRICE] 184,193,194
417 e T T 184,193,194
418 W Taife: T 184,193,194
419 T wqrfe: faeroy 184,193,194
420  ae T e 185,194,193
421 forc wqrfe: AN 186,-,195
422 Rac wfe: AN 186,-,195
423 & I I -,195,-
424  fré e IR 187,196,196
425  fe I IR 187,196,196
426 S wqrfe: Ig 188,197,197
427 @I T g 188,197,197
428  WC wqifa: Wt 189,198,198
429 e BRI 190,199,199
430 @& e PIGETIH 191,200,200
431 e wqrfe: Bl 192,201,201
432 fad wqIfe: {C~ 193,202,202
433 fod wqrfe: Iga 193,202,202
434 & e St 194,203,203
435  §¢ I T 195,204,204
436 Ge s faeire 196,-,205
437 Je afa: faeiiet -,205,-
438 I RIS 197,206,206
439  fad e I 198,-,207
440  f© T 3MMhIRY 199,-,208
441 O3 wqIfe: JMPI -,-,208
442  fod e I -,207,-
443  fe e JMPIR -,208,-
444 TS i fararemamy -,209,-
445 e T 200,210,209
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... continued

EGEER o: el SENiEll
446  ar T T 200,210,-
447  fRe T T 200,210,209
448 8 I o -,-,209
449 &S T o -,-,209
450 A e CRIRIE 201,211,210
451 PfS wqrfa: Jpe 202,212,211
452 S qra: dped --,211
453  {S e L] 203,-,212
454 7S qIa: BEES -,213,-
455 G qra: v 204,214,-
456 giE qra: v --,213
457 S e U 205,215,214
458 3 wqIfe: ESep| 206,-,-
459 g3 qra: wH 206,-,-
460  afe e EEISE -,216,216
461 TR qrfe: ferewor 207,218,218
462  3fE wqfa: ESp| -,217,217
463 E qrfe: R -217,217
464  ThiE wfe: faemoy -,218,-
465 g€ s QU --,215
466 U3 qrfe: o aer - 208,219,219
467 a3 T £ o 209,220,220
468 &3 I ey 210,-,-
469 &S e 7 210,-,-
470 #5S T s 210,221,221
471 "3 e 7 210,221,221
472 B3 qrfe: FEgotas -,222 222
473 I qrfe: RSO 211,224,223
474 I*S wqrfe: || -,223,-
475 & waTfa: Gl 212,225,224
476 & T o 212,-,-
477 & warfa: T -,225,224
478 33 qrfe: REBIR| 213,226,-
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EGEER o: el SENiEll
479 %3 wqra: ST 213,-,225
480  JS e ST 213,-,225
481  fag Qs TSRATH 214,227,227
482 fad s ESIPL 214,227,227
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EFZEER: 37Y: g
1667 g Skl 756,779,794
1668 g TR 757,780,795
1669 R ghyo] 757,780,795
1670 fiag R 758,-,796
1671 31 759,-,797
1672 =g o= -,781,-

1673 &Y et 760,782,799
1674 &Y Bl 760,782,-
1675 4 R -,-,798

1676 &g &Rl --,799

1677 ¥ e 761,-,800
1678 X farmY -,783,-

1679 < a8 762,784,801
1680 it Ty 763,785,802
1681  =f S 764,786,803
1682 ORI 765,787,804
1683 g féamam 766,788,805
1684 T gRaseA 767,789,806
1685  fad IROY 768,790,807
1686 g&f EGaE| 769,-,808
1687 g far -, 791,

1688 fonf T 770,792,809
1689 & ST 770,-,-

1690 Ra ST 770,-,-

1691 S AR o -,792,-

1692 e ST -,792,809
1693  =iF <RI -,792,809
1694 S Eicu| 771,793,810
1695 & UGSl 772,794,811
1696 §E EEub] 773,-,-

1697 T NERD -,795,812
1698 S oirer= 774,796,813
1699 Y CRIEN 774,796,813
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EGEER o: el SENiEll
1700 w8 fRarfa: el --,812
1701 S8 feafe:  gifmRmE 775,797,814
1702 g8 fearfa:  oRam 776,798,815
1703 &< fRafe:  e® 777,799,816
1704 3 fGarfa:  fdemRmt  778,-,817
1705 g fRafe: o™ 779,-,-
1706 IS fRafe: ot -,800,-
1707 A€ faarfa:  fEmm 780,802,819
1708 g feamfe:  emuR -,801,-
1709 dtg feamfe:  sFRR --,818
1710 s Qe s@or 781,-,820
1711 9 feafe:  @o -,803,-
1712 s feafe:  volwor 782,804,821
1713 g fqafe:  goicaef 783,805,822
1714 G fRaf: oM 784,806,823
1715 HAg fRafe: #M 785,-,824
1716  $§ fRafe: 786,807,825
1717 He fRarfe: o 787,808,826
1718 = farfa:  degepvol 788,809,827
1719  ® fRamfe: v 789,-,828
1720 ® ffafe:  ®eq -,810,-
1721 W faanfa: JTAHHIOT 790,811,829
1722 @& fRarfe:  ra@ves 791,812,830
1723 S feafe:  gigwl 792,813,831
1724 &t fRafe: St 793,814,832
1725 O_f fRamfe:  arem™ 794,815,833
1726 T fGafe:  ofteaRer 795,816,-
1727 T feafe:  fRRamm 795,816,834
1728 T fGafe: @91 -,-,834
1729 T fafe: 796,-,835
1730 R feafe:  f&mm 796,-,835
1731 o fafe: 796,818,835
1732 o fRafe:  Ramm 796,818,835
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797,817,836
797,817,836
797,817,836
797,817,836
798,819,837
798,819,837
799,820,838
800,821,839
801,-,840
-,822,-
802,823,841
803,824,842
804,825,843
805,826,844
806,-,845
807,-,846
fere -,827,-

CIEE -,828,-
808,829,847
809,830,848
810,831,849
811,-,850
812,832,852
813,833,853
814,834,854
815,835,855
816,-,856
817,836,857
818,837,858
819,838,859
820,839,851
821,840,860
822,841,861
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EGEER 37: g
1766 g% et 823,842,862
1767  gN 2oy 824,843,863
1768 o dicit 825,844,-
1769 o gt -,-,864
1770 dp 826,845,865
1771 R anforg= 827,846,866
1772 wd e ot 828,847,867
1773 o= TAGEROT 829,848,-
1774 Pt TAGEROT -,-,868
1775 @ Gau 830,849,869
1776 gd Y& 831,850,870
1777 g KIC) 832,851,871
1778 fg SN 833,852,872
1779 e I_Ig 834,853,873
1780 3 fEmam 834,853,873
1781  oref RN 835,854,874
1782 Jd dio= 836,-,875
1783 o it -,855,-
1784 Arg 837,856,
1785 g4 g 837,856,876
1786 g4 A -,-,876
1787 g & foreramam 838,857,877
1788 H& R 839,858,878
1789  sE SfeTRoY 840,859,879
1790 gt 841,860,880
1791 ¥ SENEE 842,-,-
1792 ¥ SgTH -,861,881
1793 @ BISETIH 843,862,882
1794 & BENEE] 844,-,-
1795 & RN -,863,883
1796 s/ e 845,864,884
1797 s qufi 845,864,884
1798 ug BRI 846,865,885
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IErCGEELR 31Y: Seksiell |
1799  &¥ e 847,-,886
1800 &y e -,866,-

1801 T LS| 848,867,887
1802  wf g 849,868,888
1803  oR] &0y 850,869,889
1804 = R 851,-,890
1805 o I -,870,-

1806 SN Hiefor 852,871,891
1807 & JeR 853,872,-
1808 =F SRtap -,873,-

1809 & T 854,874,894
1810 Er\@“ ;rg -,-,892

1811 = g -,-,893

1812 & famY 855,-,895
1813 ¥ famY -,875,-

1814 <& T8 856,876,896
1815 fo&f ROy 857,877,-
1816 fa 9ROy -,-,897

1817 ¥ Tl 858,878,898
1818 X I 859,-,-

1819 g I -,879,899
1820 g U 860,880,900
1821 =t gRem 861,-,-
1822w gl -,-,901

1823 G faretre 862,-,902
1824 w4t aRoTA -,881,-

1825 e faeires -,882,-

1826 S IR 863,883,903
1827 W AT 864,884,904
1828 ¥ 3Te: T 864,884,904
1829  quf CRy| 865,885,906
1830 HY SBCaUl 866,886,905
1831  forqut fagrarT 867,887,907
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EGEER ToT: 7Y g
1832 & fRafe: gt 868,888,908
1833 W fGarfe: W 869,889,909
1834 f&d fGafe:  &m 870,890,910
1835 & Rafe:  ag=r -,891,-
1836 P9 feafe: @19 871,892,911
1837 T4 fGafe: e 872,893,912
1838  gd fafe:  faEm 873,894,913
1839 fafe:  fuEs 873,894,913
1840 g fRafe:  fEEA 873,894,913
1841 gW foarfq: e 874,-,914
1842 g# fRamfe:  mged -,895,-
1843 & fGafe:  wsgem 875,896,915
1844 oy feafe:  f&mm 876,897,916
1845 g fearfe:  f&amm 876,897,916
1846 famrg. feafe:  omhm 877,-,917
1847  faord fafe:  omewe -,898,-
1848 ffeer faafR: e 878,899,918
1849 foféasl  fRafe: AW 879,-,919
1850 forfdest fRaf: A 879,900,919
1851 fifdesf  feafe: AR -,900,-
1852 =\ feafe: g 880,901,920
1853 1Y faarfa:  f¥eeree@d 881,902,921
1854 ¥ i SIRIG) 882,903,922
1855 e CECE 883,904,923
1856 R e forem= 884,905,924
1857 g @i garqor 885,906,925
1858  fors i Eug| 886,907,926
1859  =qH it 3BT 887,908,927
1860 P it ESIRIE 888,909,928
1861 3 i GRy| 889,910,929
1862 &3 e HH 890,-,930
1863 €3 SIS H -,911,-
1864 ¢§ @i U 891,912,931
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EGEER arel: g
1865 f@ Tt 892,913,932
1866 f g 892,913,932
1867 g it 893,914,933
1868 g arer 894,-,934
1869 g it 894,-,934
1870 w9 dicit -,915,-
1871 ¥ o -,915,-
1872 3ife et 895,916,936
1873 ¥ MER| 896,917,937
1874 e TfRrg 897,918,938
1875 IRt 897,-,938
1876 wef JIRig -,918,-
1877 o1 et 898,919,939
1878 o7g SN 898,-,939
1879  fiqgef AR 899,920,940
1880  fordbs JRpa 900,921,941
1881  forf AR 900,921,941
1882  wEl ISSIRIG 901,922,942
1883 et IR 902,923,943
1884 &Y T 903,924,944
1885 =&Y g 904,925,945
1886 31€ Tt -,926,947
1887 & CIE| 906,927,948
1888 & e 906,-,-
1889 o dio= -,-,946
1890 =H Hefol 907,928,949
1891 fa fEamam 908,-,950
1892 R e 908,929,950
1893 IR femam 908,929,950
1894 &= e 908,929,950
1895 § féamamy 908,929,950
1896 R ™ 908,-,950
1897  mfey fEmamy -,929,-
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EGEER o: el SENiEll
1898 g« qa: M 909,930,951
1899 & @l RO 910,931,952
1900  fa=f qarfe: oo 911,932,953
1901  uw=f @R 9 912,933,954
1902 fard qafe: oo 913,934,955
1903 Y gafe:  faorem 914,935,956
1904  df garfe: 915,936,957
1905  Jf gafe: ok 916,937,958
1906 Jf e [ 916,937,958
1907 offasit &l @ed 917,938,959
1908 offasit  gER: W 917,938,959
1909  Sffersit Jarfa: Jrerm 918,939,960
1910 et gare: drerm 918,939,960
1911 offgeg  Tal: B 919,940,961
1912 == @ iR 920,-,962
1913 =& TR -,941,-
1914 = Jafe: SR -,942,-
1915 36 gafe: S 921,943,963
1916 SO e faa= -,944,964
1917 =" e sFouger 922,945,965
1918 *Y qafe: 922,-,965
1919 =% gafe:  gRihv 922,945,965
1920 g e S 923,946,966
1921 = CUES gRyTeoy 924,-,967
1922 == SCUCO 924,-,-
1923 <1 qafe: Rl 924,947,
1924 S e W 924,-,-
1925 st garfe: R 924,947,
1926 st gafe: e 924,-,-
1927 =€ Jarfe:  gRwmol -,947 -
1928 == qEfk: o -,-,967
1929 S/ Jafe:  gRwmol -,-,967
1930 </ gafe: |=iom -,-,967
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EGEER o el Sesel
1931 & Jaife:  gRwmol -,-,.967
1932 s e |=ioE -,-,967
1933 w4 garfe: AR 925,948,968
1934  *H garfe: g 926,949,969
1935 It @ 927,950,970
1936 I3 e S 928,951,971
1937 W qarfe:  faues 929,952,972
1938 R& e &eem 930,-,973
1939 R& gafe: g™ 930,-,973
1940 R e A 930,-,-
1941 R& e Ig 930,-,973
1942 R gafe: f&amm 930,-,973
1943 kg @ @eem -,953,-
1944 & qarfe: g™ -,953,-
1945 & @R Ig -,953,-
1946 & ol f&mm -,953,-
1947 T garfe: =t 931,955,974
1948 garfe: =t 931,-,-
1949 T garfe: =t -,955,974
1950 g gafe: f&mm 932,956,975
1951 T gafe:  Emm 932,956,975
1952 gd gafe:  Rm 932,956,975
1953 & gafe: f&amm 932,956,975
1954 % qaf: S 933,957,976
1955 g R SR 933,957,976
1956 b gafe:  f&amm 934,954,977
1957 % gafe: f&amm 934,954,977
1958 T% ek T 935,958,978
1959 & e T 935,958,978
1960 I @ T 936,959,979
1961 <% U 936,959,979
1962 { garfe: e 937,960,980
1963 g garfe: e 937,960,980
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EczlER" o el o |
1964 3 R T 938,961,981
1965  Fir a7 939,962,982
1966 =it gafe: f&ammm 939,962,982
1967  fagf e Rum 940,963,983
1968 S garfe: 941,-,984
1969 9 garfe: -,964,-

1970 HS U | 942,965,985
1971 U qafe: g 943,966,986
1972 gof qaf: oM 944,967,987
1973 HoT gafe:  Bmm 945,968,988
1974  or @R FfRe 946,969,989
1975 gof gafe:  FEOLYW 947,970,990
1976 gof R Ffex -,970,-
1977 HqoI EUC i 948,971,991
1978 @of gafe:  SueRo 949,972,992
1979 Ul qE: IR 949,972,992
1980 g garfe: 950,973,993
1981 o @ Bie 951,974,994
1982 o garfe: 951,974,994
1983  gof Jarf: IR 951,974,994
1984  gof gafe: yo 952,975,995
1985  gof SCUCE: 952,975,995
1986 W gafe: o 953,-,996
1987 W garre: St 953,-,996
1988 JW gafe: S -,976,-
1989 IR qare: et -,976,-
1990 X qE: IR 954,977,997
1991 TR qarfe:  wed 955,-,-
1992 TR gafe: fderem -,978,-
1993 gafe:  ddwes 956,979,999
1994 TR e @A -,-,998
1995 TR gafe:  wen -,-,998
1996 &% g o 957,978,1000
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EGEER o: el SENiEll
1997 R gafe: e 958,980,1001
1998 R el I 958,980,1001
1999 R gafe:  eRrmH 959,981,1002
2000 g§ gafe: e 960,-,1003
2001 9§ dafe: S -,982,-
2002  TE gafe:  Bmm 961,983,1004
2003 T e fEEm 961,983,1004
2004 =FE gafe: R 961,983,1004
2005 &g gafe: & -,983,-
2006 N qaf:  gREM 962,-,-
2007 & gEf:  SHRM -,984,1005
2008 Y e wOuiEm 963,985,1006
2009  foet e AR 964,986,1007
2010  fopet qarfe: ot -,986,1007
2011 fwef qaf: e 965,987,1008
2012 faref garfe: g 966,988,1009
2013 el qarfe:  faomm 967,989,
2014 et @ fawA -,-,1010
2015 g qarfe: & 968,991,1011
2016 3o qarfe: = 968,991,1011
2017 faof garfe:  gE[eR -,994,1014
2018 faef Jqarfe:  Hawor 969,990,1016
2019  foef gafe: e 970,992,1012
2020  foret qafe: TR 971,993,1013
2021  faof qarf:  WEeo 972,-,-
2022 el e S 973,995,1015
2023  foef qaf: S 973,995,1015
2024  fAef CUCOR | 974,-,1017
2025  ford gafe:  sRf= 975,996,1018
2026 P @R Ffex 976,997,1019
2027 GE qarfe: <Aoo 977,998,1020
2028 P qaf:  agem 978,999,1021
2029 TS qafe: IR 979,1000,1022
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EGEER o: el SENiEll
2030 TS qae: e 980,1001,1023
2031  fsd gafe:  am 981,1002,1024
2032 W gafe:  wen 982,1003,1025
2033 T e fes 983,1004,1026
2034 ¥ gafe: ame 984,1005,1027
2035 HC qarfe:  gEee 984,1005,1027
2036 IS gafe:  wen 985,1006,1028
2037 g qafe:  SolghHm 986,1007,1029
2038 T e wed 987,1008,1030
2039 B¢ gafe:  wen 987,1008,1030
2040 g qafe:  d=M 988,1009,1031
2041  ®S S CH o 989,-,1032
2042 S R e 990,-,-
2043 &S gafe: e -,1010,-
2044  FE CUCT L 991,1012,-
2045 S gafe:  <ivomo -,-,1033
2046 S UG oo -,-,1035
2047 B R 9 992,1011,1036
2048 G g S 993,-,1037
2049 €T gafe:  gfEmw 994,-,1038
2050 TS gafe:  gfEm -,1013,-
2051 TS gafe:  den 995,1014,1039
2052 US qarfe: AR 996,1015,1040
2053 WS R R -,-,1040
2054 §S SEUCEI i -,-,1042
2055  THR gare: &=t -,-,1044
2056 B o THROY -,-,1044
2057 TS @R R 996,-,1046
2058 IYS e o -,1015,-
2059 §S CUCO G -,-,1046
2060 ¥R @ Fsge 997,-,1044
2061 P g s -,-,1047
2062  Tpol qE:  gsEem 997,-,1050
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EGEER o7 3 g
2063 IS e o 998,-,-
2064 g dafe:  fmseH -,1016,-
2065 gS gt fesem -,1016,-
2066 gs g o 998,1017,-
2067 THS @ G 998,-,-
2068 YS g o -,1017,-
2069  THX @ = -,1018,-
2070 Tl e g -,1018,-
2071 |G @R gom -,1018,-
2072 el @ T -,1018,-
2073 el @R 9= -,1019,-
2074 T e SEH 999,1020,1051
2075 T el A 1000,1021,1052
2076 ¢ e fgm 1001,1022,1053
2077 7 CUCEI s i 1002,-,1054
2078 I Jarfa: ERLIRGH] -,1023,-
2079 g qafe: 1003,1024,1055
2080 g garfe: = 1003,1024,1055
2081 P qafe:  u= 1004,1025,1056
2082 Ug e IRm 1005,1026,1057
2083 g Jafe: g 1006,1027,1058
2084 g qafe: 1007,1028,1059
2085 R qafe: 1007,1028,1059
2086  f& Jarfa: RO 1008,1029,-
2087 & Jarfa: fagRoy -,-,1060
2088  fa1 gafe: T 1009,1030,1061
2089  fa e s 1009,1030,1061
2090 § el RO 1010,1031,1062
2091 P gafe:  fEm 1011,1032,1063
2092 e R 1012,1033,1064
2093 §§ qafe: ST 1013,1034,1065
2094 ¢S garfe:  orRYM 1014,-,1066
2095 U8 gafe:  sieaEm 1015,1035,1067
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E&E

g

2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128

d

L R r T R r SR R r R EER Y EA YA

EPEEeREEE il RELEEECEEEREECLERELE

EEEELEIRERRA LR ERS EERATRS FEES oun i

1016,1036,1068
1017,1037,1069
1018,1038,1070
1019,1039,1071
1020,-,1072
-,1040,-
1021,1041,1073
1021,1041,1073
1022,1042,1074
1023,1043,1075
1024,1044,1076
1025,1045,1077
1026,1046,1078
1027,1047,1079
1028,1049,-
1028,1049,-
1028,1049,1080
1029,1048,1081
1030,-,1082
1031,1050,1083
1032,-,1084
-,1051,-
1033,1052,1085
1034,1053,-
-,-,1086
1035,1054,1087
1036,1055,1088
1037,-,1089
-,1056,-
1038,1057,1090
1039,1058,1091
1040,1059,1092
1041,1060,1093
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EczlER" ToT: 37: Seksiell |
2129 RFER sufe:  faRem 1042,1061,1094
2130 fafik S goRHE 1043,-,-

2131 R S gorHE -,1062,1095
2132 &R Sl gm0y 1044,1063,1096
2133 JhR TR A 1045,1064,1097
2134 R vufe:  F=i 1046,1065,1098
2135 Sgfk wuf: Q@ 1046,1065,1098
2136 SR TR 3R 1047,1066,1099
2137 SR suf: &M 1047,1066,1099
2138 i sefe: e 1048,1067,1100
2139 o=t wufe: S 1049,1068,1101
2140 & sufe: 3y 1050,1069,1102
2141 g sufe:  famwor 1051,1070,1103
2142 Rme surfe: oy 1052,1071,-
2143 Rme sufe:  faeRoy --,1104

2144 fi¥e T e 1053,1072,1105
2145 9=l suife: WA 1054,1073,1106
2146  of SUfe:  S1EER 1055,1074,1107
2147 o sl Uem 1055,1074,1107
2148 F suife:  RERmM 1056,1075,1108
2149 RE sulfe:  RAmm 1057,1075,1108
2150 S sufe: e 1058,1076,1109
2151 3= S 1059,-,1110
2152 3] sufe: 1059,1077,1110
2153 3] sufe:  Hem 1059,1077,1110
2154 3] syfe: 1059,1077,1110
2155 d 5351 O o n | 1060,-,1111
2156 T s AgEm -,1078,-

2157  offasit  wufe: =M 1061,1079,1112
2158  offastt  wufe: W 1061,1079,1112
2159  geit sulfe: oM 1062,1080,1113
2160  gdr sufe: S 1063,1081,1114
2161 &f g faaR 1064,1082,1115

191
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EczlER" el o |
2162  §Y Gie 1065,1083,1116
2163 &f fEmam 1066,1084,1117
2164  farf fEmamy 1067,-,1118
2165 kY US| 1068,1085,1119
2166 9 et --1119
2167 9 31 1069,1086,-
2168  of 3 --,1120
2169 g9 et 1070,1087,1121
2170  af PIER| 1071,1088,1122
2171 wF CECIEE] 1072,1089,-
2172 AY e --,1123
2173 TP Gyl 1073,1090,1124
2174 oI st 1074,1091,1125
2175 Wi Eais|| 1075,1092, -
2176 @I qUoy 1075,1092,1126
2177 5 I 1076,1093,1127
2178 HiF e 1077,1094,1128
2179  f CESE| 1078,1095,1129
2180 %P3 31geol 1079,1096,-
2181  JH e 1080,1097.-
2182 TP 3eta --,1130
2183 g3 ERR --,1131
2184  @H eSS 1081,1098,1132
2185 3 ™ 1082,1099,1133
2186 93 qa 1083,1100,1134
2187 A B 1084,1101,1135
2188 BT 1085,1102,1136
2189 B3 feamam 1086,1103,1137
2190 g3 RO 1087,1104,1138
2191 &3 B 1088,1105,1139
2192 g fEmam 1089,-,1140
2193 ¥ ISR -,1106,-

2194 9 re 1090,1107,1141
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EGEER o: el SENiEll
2195 ¢ wfe:  gRol 1090,1107,1141
2196 ¥ S M --,1142
2197 g e RO 1091,-,1143
2198 9 FaIfe: R 1092,-,1144
2199 ¥ Ffe: R 1093,1108,-
2200 Y FaTa: RO -,1109,-
2201 9 Qe RO -,1109,-
2202 4 Farfe: Hola -,1110,-
2203 g Ffe: faeRo 1094,1111,1145
2204 9 e GRIRE 1095,1112,1146
2205 9 e BU 1097,1113,1148
2206 & Ffe: AW 1098,1114,1152
2207 H e Tt 1099,1115,1150
2208 7 OO 1100,1116,1151
2209 41 Ffe: gaEE 1101,1117,1154
2210 @it Fare: GR| -,1118,1155
2211 & FIfa: Tt 1102,1119,1156
2212 & Ffe: REo 1102,1119,1156
2213 =t Farfa: Tyl 1103,1120,1157
2214 =Rt Faa: o 1104,-,-
2215 il e Tt 1105,-,-
2216 <t FaIfe: T - 1121 -
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2768 oI R i 1368,1384,1422
2769 W3 TRIfa: JREHEY 1369,

2770 %13 Wia:  FRFEEHEY 1369,

2771 WS TRIfQ: FgIIEeT -,1385,-

2772 %13 TRIfQ: FFRIEeT -,1385,-

2773 UT ENIC ) 1370,1386,1424
27174  aT | T 1370,1386,1424
2775 W3 QG FREMHEO! -,-,1423

2776 %3 FRIfa: SIGIY -,-,1423

2177 B T =W 1371,1387,1425
2778 M@ I Tt -,1388,-

2779 T [ g 1372,1389,1426
2780 &H [ g 1372,1389,1426
2781 Ud R 1373,1390,1427
2782 Y e Srgat 1374,-,1428
2783 U™ TRIfa: AT -,1391,-

2784  WR IR 37E 1375,1392,1429
2785 @ TR R 1376,1393,1430
2786  HA R 1377,1394,1431
2787 & T TN 1377,1394,1431
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... continued

EGEER o el Sesel
2788 @8 M IR 1378,-,1432
2789 T8 MR FHod -,1395,-
2790 W8 ERUCT i 1379,1396,1433
2791  FH T A 1380,1397,1434
2792 &Y T A 1380,1397,1434
2793 ¥R T A 1380,-,1434
2794 ¥R T A -,1397,-
2795 Y8 R T 1381,1398,1435
2796 WM TR 1382,1399,1436
2797 = [ W 1383,1400,1437
2798  We R vem 1384,1401,1438
2799 Wi MR e -,-,1439
2800  &ie M e 1385,-,1440
2801 W@r$ R an -,1402,-
2802 M M g 1386,1403,1441
2803  PHR [ BIeEW 1387,1404,1442
2804 ¥ I SYYRY 1388,1405,1444
2805 M ERUEE SlREER 1389,-,-
2806  del QR BHEAGIR 1390,-,-
2807 &M MR A= -,1406,-
2808 U M g 1391,1408,1447
2809  Yogd U CO 1391,1408,1447
2810 da TR Bl -,1407,1446
2811 &M EUCTI co -,-,1445
2812 @ ERUCT (| 1392,-,1448
2813 a« ERUCTI 1392,-,1448
2814 @ fe: -,1409,-
2815 @ RTINS (G -,1409,-
2816 Y TRfe: AW 1393,1410,1449
2817 9 T SUEE 1394,1411,1450
2818 R 3B 1395,1412,1451
2819 WS TR gD 1396,1413,1452
2820 W e gEm 1397,1414,1453

continued . ..
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EczlER" o 37Y: Seksiell |
2821 W e i 1397,1414,1453
2822 A TR aRem 1398,1415,1454
2823 &+ TR T 1399,1416,1455
2824 Fe TR oRam 1400,-,-

2825 T 2RI -,1417,-

2826 FUI TR 3 1401,1419,1457

2827 O IR I 1401,1419,1457

2828  TM TR 3T 1401,-,1457

2829  Hgd QA O 1401,-,-

2830 & R ey -,1418,-

2831 e [ aRer -,-,1456

2832  &dl A A -,-,1457

2833 =M ENIC Ui 1402,1420,1458

2834 U | T 1403,1421,1459

2835 T TR TN 1404,1422,1460

2836 T IR Aoy 1405,1423,1461

2837 PE R R 1406,1424,1462

2838 @R R o 1407,1425,1463

2839 TR e fsm 1407,1425,1463

2840 eI TRIfG: aRega 1408,1426,-

2841 Y Wi SWeEE - 1409,1427,-

2842 A e aRgaw -, 1464

2843 39 Riia:  FresTIH -,-,1465

2844  |F i FAhaEE - 1410,1428,1466

2845 T [ AW 1411,1429,1467

2846  F [ I 1412,-,1468

2847 A e fHRm -,1430,-

2848 A R g0 1413,1431,1469

2849 & T IS 1414,- -

2850 e U Lo -,1432,1470

2851 TR MR HHEA 1415,1433,1471

2852 OR MR HHEA 1415,1433,1471

2853 G¢ AU U 1416,-,1472
continued ...
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... continued

EGEER o: el SENiEll
2854 @A BN D 1417,-,1473
2855 I TR W 1418,-,-
2856 TRIfQ: ICECa| 1419,-,-
2857 A RWiia: e --,1474
2858 M 1420,-,1475
2859 @c M favem 1421,-,1476
2860 @ TR gBRE 1422, - -
2861 oS Qe goe -, 1477
2862 [ D 1423,-,1479
2863 =D NI -,1434,-
2864 &Y TR AR -,1435,-
2865 A ERUEE YAAIDHROT -,1436,-
2866  3fer TR FHEN -,1437,-
2867  dfc M favem -,1438,-
2868 T M GHRH -,1439,-
2869 A BN L -,1440,-
2870 | [ TG 1424,1441,1480
2871 =W TR TEEW 1425,1442,1481
2872 @i Qe Ve 1426,-,1482
2873 fo5 [ A 1426,-,1482
2874 3y |G FCIIER 1427,-,1483
2875 g R BN -,1443,-
2876 3Ty TR FEGINER -,1444. -
2877 TR M grSfuRH 1428,1445,-
2878  3ITF ERUEE e 1429, -,-
2879 IS e e -,-,1484
2880 3T TRIfQ: a0y 1429,-,1485
2881  3fh RGOt -,1446,-
2882  TF MR O 1430,1447,1486
2883 g MR e 1430,1447,1486
2884 W@ R afcrarEm 1431,1448,1487
2885 gd R aforarEm 1431,1448,1487
2886 AU o O 1432,1449,1488
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EczlER" o el o |
2887 | T 1432,1449,1488
2888 Y ERUEE faeT Tt 1433,-,1489
2889 =™ R -,1450,-

2890 fa< ERUEE TR -,1451,-

2891 ¥4 [Q:  wufkaR 1434,1452,1490
2892 VY T gdeso 1435,1453,1491
2893 B4 TRIfQ: RO -,1454,-

2894 &M NI 1436,1455,1494
2805  gul MR TEAEgEE 1437,1456,1492
2896 v QG PEE 1438,1457,1493
2897  auf R Uik 1438,1457,1493
2898 v T AR 1438,1457,1493
2899 o ERUEE gRav 1439,-,1495
2900 fI=p TR . -,-,1496

2901 &9 TR IR 1441,-,1497
2902 a9 [ FEN 1442,-,1498
2903 e MG 3RO 1443,-,1499
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Appendix A

Dhatupatha as an Integral Part
of Astadhyay1

In this appendix we cite several sutras from Astadhyay1 in support of our
assumption that Dhatupatha(Dp) is an integral part of Astadhyayi. These
evidences are of 6 types.

1. Reference to Dhatupatha
Panini defines pratipadikam as arthavadadhaturapratyayah pratipadikam(P1.2.45).
This clearly is an open list while the list of dhatu and pratyayas is
closed. This means that the list of dhatus was either already available
to Panini from the predecessors or he has appended it with the sutras
of Astadhyay1. The sutra bhuvadayo dhatavah (P1.3.1) tells us that the
list of dhatus start with the dhatu bhu.

2. Reference to ganas
Dhatupatha is not merely a list of dhatus but is divided into various
ganas and the ganas are used by Panini for defining various vikarana
pratyayas. Here are the sutras that refer to various ganas and vikarana
pratyayas associated with them.
adiprabhrtibhyah sapah(P2.4.72)
juhotyadibhyah $luh(P2.4.7)
divadibhyah Syan(P3.1.69)
svadibhyah $nuh(P3.1.73)
tudadibhyah $ah(P3.1.77)
rudhadibhyah $nam(P3.1.78)
tanadibhyah uh(P3.1.79)
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kryadibhyah sna(P3.1.81)
satyapapasarupavinatulaslokasenalomatvacavarmavarnacurnacuradibhyo
nic(P3.1.25)

. Reference to avantara ganas

Further the following sutras also support the claim that the list of ver-
bal roots was available.

kirasca paricabhyah(P7.2.75)

samamastanam dirghah $yani(P7.3.74)

These sutra can make sense only if we know which are the 5 roots after
kir or which are the 8 root starting with sam. Few other sutras are
phanam ca saptanam(P6.4.125)

vacisvapiyajadinam kiti(P6.1.15)

nijam trayanam gunah Slaw(P7.4.75)

bhriiamit(P7.4.76)

jaksityadayah sat(P6.1.6)

$e mucadinam(P7.1.59)

tujadinam dirghombhyasasya(P6.1.7)

pvadinam hrasvah(P7.3.80)

rudadibhyah sarvadhatuke(P7.2.76)

radhadibhyasca(P7.2.45)

jualatikasantebhyo nah(P3.1.140)

. Sutras defining anubandhas

Panini has defined certain phonemes in certain position to be anuband-
has. The sutras that define which phonemes are anubandhas are given
in the first adhyaya third pada of Astadhyayi.

upadese janunasika iw(P1.3.2)

halantyam(P1.3.3)

na vibhaktau tusmah(P1.3.4)

adirnitudavah(P1.3.5)

sah pratyayasya(P1.3.6)

cutu(P1.3.7)

lasakvataddhite(P1.3.8)

tasya lopah(P1.3.9)

The anubandhas act as markers.
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5. Sutras related to anubandhas

Panini has used the anubandhas extensively to indicate various trans-
formations a root will undergo. Below we give various anubandhas
that occur in the Dhatupatha and through an example we explain their
function. In order to generate proper verbal forms, the roots in the Dp
should carry these markers. For each of the markers, we list at least
one sttra, with its meaning and example, indicating the purpose of the
marker.

(a) a
The final ‘a’ that occurs in the Dp does not have any special func-
tion associated with it. But it carries the accent to indicate the
padi information. Another importance of it is, if it were absent,
the final consonant would get the designation ‘it’, by halantyam,
and will get deleted.

(b) a
sutra: aditasca (P 7.2.16)
sutra with vrtti: aditasca dhatorakareto nisthamin na syat.
Meaning: Roots with a as an ¢ will not have an 4 infixation when
the suffix is nistha.
Example: The root nimida has a as an it marker. Hence its deriva-
tives with kta and ktavatu will be minnah, minnavan, without any
it insertion.

sutra: vibhasa bhavadikarmanoh(P7.2.17)

sutra with vrtti: bhave adikarmani ca adito dhatorvibhasa nisthayam
idagamo na bhavati.

Meaning: Roots with @ as an it optionally will not have an it in-
fixation when the suffix is nistha in the sense of either bhava or
adikarma.

Example: The root nimida has a as an it marker. Hence its deriva-
tives with kta in bhave (by napumsake bhave ktah; P(3.3.114))
will be minnam, and optionally it will be meditam. Similarly by
adikarmani ktah (P3.4.71), we get praminnah, as well as prameditah.

(c) i
sutra: idito num dhatoh (P3.1.58)
sutra with vrtti: idito dhatornum syat.
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Meaning: A root with 7 marker will undergo num insertion.
Example: skudi — skundate.

1

sutra: $vidito nisthayam(P7.2.14).

sutra with vrtti: $vi ityetasya iditasca nisthayam idagamo na bha-
vati.

Meaning: The roots with $vi or 7 as a marker will not have an it
insertion, when followed by a nistha.

Example: olaji — lagnah, lagnavan

u

sutra: udito va (P7.2.56)

sutra with vrtti: udit dhatoh ktvapratyaye parato va idagamo
bhavati.

Meaning: A root with v as a marker when followed by a ktva suffix
will optionally have an insertion of it.

Example: $amu — Samitva(with insertion of 7), $antva(without
insertionof 7).

u
sutra: svaratisutisuyatidhunudito va (P7.2.44)

sutra with vrtti: svaratyaderuditasca parasya valaderardhadhatukasyed

va
Meaning: The four roots indicated by svarati, suti, suyati and

dhun and a root with was a marker, when followed by an ardhadhatuka

suffix such as wval etc., optionally there is an insertion of it suffix.
Example: gupu + trc — gopita, gopta.

r
sutra: naglopisasvrditam (P7.4.2)

sutra with vrtti:aglopinamanganam $aserrditam canganam nao
canyupadhaya hrasvo na bhavati.

Meaning: The penultimate vowel of a verb a) where deletion of
‘ak’ (a1 u .r .1) of its stem has taken place, b) the verb $as and
c¢) a verb with r as a marker will not undergo hrasva operation if
followed by ni.

Example: yacr — ayayacat

1
sutra: pusadidyutadylrditah parasmaipadesu(P3.1.55)
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sutra with vrtti: pusaderdyutaderlditasca parasya cleh sthane an
adesah syat parasmaipadesu.
Meaning: After the concerned root, the aorist suffix cli is substi-
tuted by an before parasmaipada suffixes.
Example: ghasl — aghasat.

(i) e
sutra: hmyantaksna$vasajagrnisvyeditam (P7.2.5)
sutra with vrtti: hmyanwasya ksanadernyantasya $vasatereditasca
vrddhirna syadidadau sici.
Meaning: If a verb with ‘e’ marker along with roots ending in h,
m, y etc., when followed by a suffix sic of the parasmaipada will
not undergo a vrddhi operation.
Example: kate — akatit

() o
sutra: oditasca(P8.3.45)
stutra with vrtti: odito nisthatakarasya nakarah syat
Meaning: After the concerned root, the ‘t’ of nistha is replaced
by n.
Example: olasji — lagnah, lagnavan

(k) ir!
sutra: irito va (P3.1.57)
sutra with vrtti: irito dhatoruttarasya cleh sthane an ade$o va
bhavati, kartrvacini luni prasmaipade$u paratah.
Meaning: The cli after a root with ir as a marker optionally will
change to an, if it is followed by a lun in parasmaipada in the
sense of an agent (karta).
Example: rudhir — arudhat, arautsit.

(1) ni
sutra: nitah ktah (P3.2.187)
sutra with vrtti: nit dhatorvarttamane ktah syat
Meaning: A root with fii anubandha takes -kta suffix in the sense
of present tense.
Example: fiimida — minnah.

! According to Panini’s sutras, ¢ and r will be two different markers. But since 7 and r
together trigger the insertion, the tradition considers ir to be one composite marker.
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(m) tu
sutra: tvito'thuc (P3.3.89)
sutra with vrtti: tvito dhatorathuc syad bhave
Meaning: A root with ‘tu’ anubandha takes the suffix athuc to
form an abstract noun.
Example: tuvepr — vepathuh.

(1) du
sutra: dvitah ktrih (P3.3.88)
stutra with vrtti: dvito dhatoh ktrih syat bhave. ‘ktrermam nityam
(P4.4.20) iti map.
Meaning: A root with ‘du’” anubandha takes the suffix -ktri in the
sense of an action.
Example: dupacas — paktrimam, dudain — datrimam.

Y

(0) s
sutra: sidbhidadibhyon (P3.3.104)
sutra with vrtti: sidbhyo bhidadibhyasca striyaman syat
Meaning: A root with ‘s’ anubandha takes the suffix an and then
a feminine suffix tap to form an abstract noun.
Example: jrs — jara, trapus — trapa.

(p) 1
sutra: anudattanita atmanepadam (P1.3.12)
sutra with vrtti: anudattetah nitasca dhatoratmanepadam syat
Meaning: A root with low pitch accent or one with n as an
anubandha take atmanepada suffix.
Example: sun — sute, sm — Sete.

(q) 1
sutra: svaritanitah kartrabhipraye kriyaphale (P1.3.72)

sutra with vrtti: svariteto nitasca dhatoratmanepadam syat kartrgamini
kriyaphale

Meaning: A root with n anubandha takes atmanepada suffixes
where the action denoted by it is meant to benefit the karta.
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Example: sii — sunute, dukrﬁ — kurute.

6. Sutras defining the svaras
Finally there are sutras which indicate the svaras associated with the
dhatus and these svaras code certain kind of information such as whether
these dhatus will have ¢t insertion or not, what kind of suffixes such
roots will take and so on.
uccairudattah(P1.2.29)
nicairanudattah(P1.2.30)
samaharah svaritah(P1.2.31)
tasyadita udattamardhahrasvam(P1.2.32)
ekasruti durat sambuddhau(P1.2.33)
yajnakarmanyajapanyunkhasamasu(P1.2.34)
uccaistaram va vasatkarah(P1.2.35)
vibhasa chandasi(P1.2.36)
na subramanyayam svaritasya tudattah(P1.2.37)
devabrahmanoranudattah(P1.2.38)
svaritatsamhitayamanudattanam(P1.2.39)
udattasvaritaparasya sannatarah(P1.2.40)
Thus we see that there is a tight coupling between the dhatupatha
and the Astadhyayi. Every dhatu in the dhatupatha has markers that
are needed for performing certain transformations and the Astadhyayi
sutras use these markers for triggering the transformations. Also the
sutras refer to the classification and the order of the dhatus in the
dhatupatha and hence we believe that dhatupatha is an integral part
of the Astadhyayi.
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Appendix B

WX Notation
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Appendix C

IAST Notation
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