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The science dealing with various aspects of the beauty of a literary
text is termed as Alankarasastra in Sanskrit. The literal meaning of
‘Alankara’ is an ornament or a decoration. In the context of literature,
these ornaments are either related to the sounds of the phonemes in the
words or to the meanings associated with the words or to both. The
beautiful rhythmic patterns of sound are termed as Sabdalankaras
(ornaments of sound) and the patterns that give rise to pleasure due to the
meanings of the words are called Arthalankaras. There are constructions
with rhythmic sound patterns that are also meaningful. These fall under
the category of Ubhayalankaras. Sabdalankaras being governed by the
rhythmic, repetitive sound patterns, are very easy to capture and can be
identified with the pattern matching algorithms.

Repeated use of the same sequence of letters is one of the techniques
that poets use for enhancing the beauty and charm of poetry. Anuprasa
(alliteration) and Yamaka are two popular Sabdalankaras. Both use
repetitive patterns. Among these two, in alliteration typically a single
letter or a syllable is repeated. For example, in the following phrase, the
syllable ‘ra’ is repeated and so, it is an example of Anuprasa.

‘ramo rajamanih sada vijayate
ramam ramesam bhaje |’

In a variation of Anuprasa called Latanuprasa, one or more nominal
stems are repeated. The nominal stem may occur with different case
markers.

Yamaka also shows the repetition of sound patterns. But these
patterns are larger sequences of syllables, typically consisting of at least
two syllables. For example, "samarasamaraso ’yam" Here, the sequence
‘samara’ is repeated. The first occurrence is the left part of a compound
and the second occurrence is a part of the word ‘samarasah.’
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The word ‘Yamaka’ is derived from the nominal stem ‘yama’ which
means twin or coupled. Therefore, the literal sense of Yamaka is
repetition. In the construction of a Yamaka, a group of phonemes is used
more than once in a stanza to bring in a special rhythm. The meaning of
these groups of phonemes at different occurrences may be the same or
may be different. The effect it creates due to the sound patterns followed
by the meaning, leads to joy in the minds of the reader. The construction
of Yamaka and understanding of the poems with Yamaka leads to a
delightful experience both for the composer as well as the listener.

Notable theoretical work regarding poetics, especially Yamaka, can
be traced in various studies done so far. S6hnen [1] examined various
definitions and classifications of Yamaka in five different treatises viz.
NatyaSastra, Bhattikavya, Kavyalankara, Kavyadar§a and Agnipurana.
The aim of this study was to find the influence of the definitions and
classifications by the earlier scholars on the latter. The influence is
presented in the form of a tree where the work at the child node inherits
the properties from the work at the parent node. A Similar attempt has
also been made by Hattori [2] where he compared the three
contemporary texts Bhattikavya, Kavyalankara and Kavyadar§a. He
mainly looked at the various patterns of repetition accepted by the three
texts on rhetoric.

Automatic processing of rhetorical language is assumed to be one of
the toughest tasks in the area of Natural Language Processing as it is
heavily dependent on the word meaning. Although, several works are
found on the same. Shutova [3] presented a computational approach to
process metaphor using statistical methods. Englard [4] used the
rhetorical analysis of text to predict the author. For Hindi, Audichya and
Saini [5], worked out the alankaras in Hindi to present the hierarchical
structure with a taxonomical listing of alankaras. However, the
computational implementation was not exercised. Naaz and Singh [6]
was able to contribute by presenting three different tools for Hindi.
‘Text2Matra’ produces the laghu and guru matras for the input,
‘RPaGen’ detects the rhyming quality of the poem and ‘FoSCal’
generates a score according to the quantity of Anuprasa used over the
poem. For Sanskrit, the automatic Meter Identification task has been
worked out in detail, from various applications perspective, by different
scholars. Melnad et al [7], Rajagopalan [8], Neil [9], Terdalkar and
Bhattacharya [10] are some of the notable contributors to the available
state-of-the-art Sanskrit Meter Identification systems.

Despite rich rhetorical tradition, we do not find any computational
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tool which analyzes Sanskrit from its aesthetic, semantic and figurative
point of view. Except for Meter analysis, all the other aspects are
untouched. This research presents a first-of-its-kind computational tool
based on the Indian rhetorical tradition.

2. Yamaka

The use of various alankaras can be traced in the Sanskrit literature
as early as Vedas and Puranas. Agnipurana and Visnudharmotta-
rapurana’ contains description of a $abdalankara called Yamaka in
brief. The Sanskrit rock edicts of Aihole by the king Pulake$in II (7 th c.
CE) have many instances of Yamaka. Poets like Kalidasa, Bharavi,
Magha and Dandin deployed Yamaka in their poetry.

The concept of Yamaka has evolved over a period of time ranging
from Bharata (1st c. CE) to Mammata (11th c¢. CE). We present below a
sketch of definitions and classification schemes by various scholars.

Before proceeding a short note on the terminology is in order. A
verse or stanza consists of four lines called foot or pada (We will use
these terms alternately). In what follows we consider only the repetitions
within a verse. The Yamaka due to consecutive similar verses being the
same is not considered here.

2.1 Bharata

For the first time, Yamaka as an alankara was presented by Bharata
(Ist c. CE), the pioneer of Sanskrit poetics, in Natya§astra. He has
described four alankaras,” viz. Yamaka, Riipaka, Dipaka and Upama out
of which only Yamaka is a S$abdalankara. According to Bharata,
repetition of a word or a syllable is a characteristic of the figure of sound
Yamaka. Bharata classified Yamaka into ten sub classes determined by
the number of repetitions and the place of repetition in a line of a stanza.
The names and patterns of these ten types are given below.

1. Padanta - Once at the end of each foot (pada). For example,
dinaksayat samhrtarasmimandalam
diviva lagnam tapaniyamandalam |
vibhati tamram divi siuryamandalam
yatha tarunyah stanabhdaramandalam |

2. Karict - At the end and the beginning of the same foot. For

! adau madhye tathaivante padasya tu tadisyate|

sandastakasamudgakhyau tathaiva yamakau matau | 14.28, Visnudharmottarapurana.
2 upama riipakam caiva dipakam yamakam tathd |

alankarastu vijiieya catvaro natakasrayah || 16.41, Natyasastra.
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example,
yamam yamamcandravatinam dravatinam
vyaktavyaktd sarajaninam rajaninam |
phulle phulle sambhramare vabhramare va
rama ramd vismayate ca smayate ca ||

3. Samudgaka - The first half is repeated in the second half (the half
may refer to a stanza or a foot). For example,
ketaktkusumapanduradantah
Sobhate pravarakananahast |
ketakikusumapanduradantah
Sobhate pravarakananahasti ||
4. Vikranta - Alternate feet are the same. For example,
sa piarvam varano bhitva
dvisrunga iva parvatah)|
abhavaddantavaikalya-
dvisrunga iva parvatah ||

5. Cakravala - The pattern at the end of the preceding foot is
repeated at the beginning of the next foot. Alternatively, if two adjacent
feet are the same then also it is called Cakravala. For example,

Saila yatha Satrubhirahata hata
hatasca bhityastvanupurikhapurkhagaih |
khagaisca sarvairyudhi saficitascita-
Scitadhiriidha nihitastalaistalaih ||

6. Sandastaka - The repetition is at the beginning of foot. For
example,
pasya pasya ramanasya me gunan
yena yena vasagam karoti mam |
yena yena hi sameti darsanam
tena tena vasagam karoti mam ||

7. Padadi - The pattern is repeated once at the beginning of any two
feet. For example,
visnuh srjati bhiitani
visnuh samharate prajah |
visnuh prasiite trailokyam
visnurlokadhidaivatam ||
8. Padantamredita - The repetition is at the end of any foot. For

example,
vijrmbhitam nihsvasitam muhurmuhuh
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katham vidheyam smaranam pade pade |
yatha ca te dhyanamidam punah puna-
rdhruvamgata te rajant vind vina ||

9. Caturvyavasita - All four feet of a stanza are the same. For
example,
varananamayameva kalo
varananamayameva kalah |
varananamayameva kalo
varananamayameva kalah |

10. Mala - Repetition of syllables like a garland. (This type is further
elaborated by the later rhetoricians as Anuprasa alankara.) For example,
asau hi rama rativigrahapriya
rahahpragalbha ramanam manogatam |
ratena ratrim ramayet parena va
na cedudesyattarunah paro ripuh ||

2.2 Bhamaha

Bhamaha brought a valuable reform in the definition of Yamaka.
While Bharata looked at only the sound patterns, Bhamaha insisted on
the patterns that are similar in sound but different in meaning.” He
divided the foot of a stanza into three parts - adi (beginning), madhya
(middle) and anta (end) and classified Yamaka into five types as follows.

1. Adi - at the beginning of a foot

2. Madhyanta - at the middle-end of a foot

3. Padabhyasa - Repetition of a foot in a stanza

4. Avali - a series of repetitions without considering the position in the
foot

5. Samasta-pada - repetition of a sequence in all feet
Bhamaha believed that the types viz. sandastaka (repetition of alternate
feet), samudgaka (repetition of adjoining feet), etc. of Bharata are
nothing but the consequences of this fivefold classification. He directed
that the repetition can occur either in the adjoining feet or the alternate
feet or in all four feet.

2.3 Dandin
Dandin furnished Yamaka with new insights. While defining the

Yamaka, he referred only to the sound patterns. He looked at the
repetitions from three different angles.

3 tulyasrutinam bhinnanamabhidheyaih parasparam |
varnanam yah punarvado yamakam tannigadyate || 2.17, Bhamaha-Kavyalankara.
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Positions of the repeated patterns - within a pada and across the
padas. The patterns may repeat either in the same pada or across the
padas, as described below. The number in the parenthesis indicates the
possible patterns of that category in a verse.

Repetition in the same pada. (4)

Pattern repeated in two different padas. (6)

Pattern repeated in three different padas. (4)

Pattern repeated in all four padas. (1)

This results in 15(4+6+4+1) patterns.

The second dimension that Dandin brought in, refers to the
intervention of other syllables in the repetition. This is more concerned
with the repetition in the same pada, rather than across the padas. If there
is an intervention of other syllables between the two similar patterns, the
pattern is labeled as ‘Vyapeta’, and otherwise it is called ‘Avyapeta’. An
example of Vyapeta Yamaka,

kamaleh samakesante

kamalersyakaram mukham |
kamalekhyam karosi tvam
kamalevonmadisnusu ||

And that of Avypeta Yamaka is,

ramani ramaniya me

patala patalamsuka |
varunivarunibhuta-

saurabha saurabhaspadam ||

Of course, one can have both intervened as well as unintervened
patterns in the same pada and such an instance is called ‘avyapeta-
vyapeta’. For example,

salam salambakalika

salam salam na viksitum |
nali nalinavakula
nali nalikinirapi |

Thus, there are three possible variations due to the presence and/or
the absence of intervention.

A pada is considered to be made up of three parts viz. beginning
(adi), middle (madhya) and end (antya). Since there are three parts,
patterns may repeat at least twice and a maximum of thrice in the same
pada. Accordingly, there are seven patterns viz. -

Beginning (Adi) - both the patterns are in the beginning.

Middle (Madhya) - the repetition is in the middle.

End (Antya) - both the patterns are at the end.
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Beginning-middle (Adimadhya) - once at the beginning and once in
the middle.

Middle-end (Madhyanta) - once in the middle and once at the end.

Beginning-end (Adyanta) - once at the beginning and once at the end.

Beginning-middle-end (Adimadhyanta) - The pattern is found thrice
in a pada viz. beginning, middle and the end part.

This results into 15x3x7=315 possible patterns of Yamaka.

In addition to the Yamaka within a verse, Dandin also provided
examples of Yamaka across the verses. When two verses have the same
sound patterns but they having different meanings then the Yamaka is
termed ‘Slokdbhyasa Yamaka’, and if only a half of the verse is the
same, then it is termed ‘Sloka-ardha-abhyasa Yamaka’. Also, when there
are two padas with the same sound pattern but have different meanings,
this pattern is called ‘Padabhyasa Yamaka’. Another variety of Yamaka
discussed by Dandin is called Pratiloma Yamaka. In this variety, the
repetition is in reverse order. The reversal may be within a pada or
between two padas or it may cover a complete stanza. Here is an
example of Pratiloma Yamaka covering a pada.
yamatasa krtayasa sa yata krsata maya |
ramanarakata testu stutetakaranamara ||
We observe that the part
ya|ma|ta|sa|kr|ta|ya|sa
is repeated in the reverse order in the first line and the part
ra|ma|na|ralka|ta]te]stu
is repeated in the reverse order in the second line.

2.4 Vamana

Vamana underlined the ‘different meaning’ factor in the definition of
Yamaka which was not explicitly mentioned in Kavyadar$a of Dandin.
Also in the definition, he used the term ‘Sthananiyama’ which
emphasizes that the words need to be repeated in some well-defined
places only.* Thus, he insisted, that there cannot be randomness in the
repetition of patterns. Rather the patterns are to be in specific positions in
different padas.

2.5 Rudrata
Rudrata has done significant work on Yamaka on the same grounds
as Dandin. In Kavyalankara, Rudrata elaborately explained Yamaka and

4 padamanekarthamaksaram cavrttam sthananiyame yamakam | padah
padasyaikasyanekasya ca adimadhyantabhagah sthanani | 4.1-2, Kavyalankarasitravrtti
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its types. The Pratiloma Yamaka of Dandin is not accepted by Rudrata,
since for him the order of syllables is also important.’

Rudrata’s main contribution is towards providing a multilevel
classification with a systematic naming scheme. At the top level, he
classified Yamaka into three categories depending on whether a
complete verse is repeated or the repetition is only within a half-verse or
the repetition occurs within one quarter of a verse. In the case of
complete verse, there is no further sub-division. The other two patterns
have further sub classifications depending on the position of the repeated
patterns. The repetitions can be either across the padas or within a pada.

Samasta-padavrtti Yamaka (Repetition across padas)

In the case of repetitions across the padas, either the pattern is
repeated in two or all the four padas or two different patterns are
repeated in pairs of padas resulting in 10 different possible combinations
which are shown in [table 1] table. Here, the ‘pi’ denotes ith pada.

Type Pattern Example
Pankti pi1= p>= p3=| sabhajanenopari piaritasau sabhdjane
P4 noparipiritasau |
sabha janeno’paripuritasau sabhdjane
no’paripiritasau |
Samudgaka pi= ps, nanama loko vidamanavena mahi na
2= p4 caritramudaradhiram |

na namalo’ kovidamanavena
mahimacaritramudaradhiram ||

Parivrtti  pi= pa, muda ratasau ramant yata yam
P2= Ps3 smarasyado’lam kurutena vodha |
smarasyado’lamkurute’navodha-mudaratasau
ramaniyatayam ||
Yugmaka [pi=p2, vinayameno nayatd’sukhdadind vind yamenonayata

P3= P4 sukhadina

mahdjano’diyata manasadaram mahdajanodi

yatamanasadaram |

Mukha P1= P2 cakram dahataram cakranda hataram|
khadgena tavajau rajannarinari|

Puccha P3= P4 uttungamatangakulakule yo vyajesta

Satrinsamare sadaiva |

5 kramagrahanat pratilomanulomasarvatobhadranuprasadinam yamakatvanirasah | nahi
tesu tulyasrutisadbhave'pi tulyakramo vidyate | Commentary of Namisadhu on 3.1,
Kavyalankara.
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sa saramaniya mahari cakram sasara mant
yamaharicakram |

Garbha P2= p3 yo rajyamasaya bhavatyacintah
samudratarambharatah sadaiva |
samudratarambharatah sa daivapramanamarabhya

payasyudaste ||
sandams$a  pi= p3 sannaribharanomaya-maradhya vidhusekharam |
sannaribharano’maya-statastvam prthivim jaya ||
Sandastaka [p2= pas idam ca yena svayamatmabhogyatam

samastakarictkamantyatakulam |
nitambabimbam kathamastu no nrnam sa
mastakaiict kamantyatakulam |

Avrtti P1= P4 mudaratadt samarajirdajitah pravrddhatejah
prathamo dhanusmatam |

bhavanbibharttha nagadha medini-
mudaratadisamarajirajitah |

Table 1: Samasta-pada-vrtti Yamaka

2. Ekadesaja® Yamaka (Repetition within a pada)

In the case of repetition within a pada, he divides a quarter into two
and three parts each and then considers the repetitions within and across
each half or 1/3™. And finally, he divides the half part and 1/3™ part into
two halves resulting into 1/4™ and 1/6™ of a pada and names the repeating
patterns.

l.a Padardhavrtti Yamaka (Repetition in the half pada)
(The number in parenthesis indicates the number of
possible Yamakas with that pattern.)
ai Padadi-pankti-adi (10)
a.ii Padanta-pankti-adi (10)
a.iii Adyantika (6)
a.iv Antadika (6)
a.v Padasamudgaka (15)
a.vi Ardhaparivrtti (1)
a.vii Anya-bheda - Padacaturthardhavrtti Yamaka
(Repetition in the quarter of a pada)
vii.l Vaktra
vii.2 Sikha
vii.3 Mala

¢ This is also known as ‘padabhagavrtti’.
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vii.4 Madhya
vii.5 Adyanta
vii.6 Kafici
1.b Pada-trfiyardhavrtti Yamaka (Repetition 1/3"f a pada)
b.i  Padadi-pankti-adi (10)
b.ii Padamadhya-pankti-adi (10)
b.iii Padanta-pankti-adi (10)
b.iv Adyantika 6)
b.v  Antadika (6)
b.vi Padasamudgaka (15)
b.vii Ardhaparivrtti (1)
b.viii Anya-bheda - Padatrfiyardhavrtti (Repetition
in 1/6" of a pada)

viii.1 Adimadhya
viii.2 Madhyanta
viii.3 Adyanta

Rudrata admitted the possibility of innumerable permutations of
these repetitions.” Thus, the combinations of the repetitive patterns,
which do not follow any specific pattern regarding the position are
labeled as ‘Aniyata-pada-bhagavrtti Yamaka’.

2.6 Mammata

Mammata brought forward a perfectly well-defining definition of
Yamaka. He defined Yamaka as a repetition of similar sounding
syllables, having different meanings when the sequence of letters is
meaningful.® If both or any of the utterance of the Yamaka is
meaningless that also is considered as having different meanings. He
accepted the same scheme as Rudrata’s for the repetition across the
padas. But for the repetition within a pada, he mentioned only the first
two from 2a and the first three from 2b of Rudrata. post-Mammata, no
remarkable up-gradation or proposal of any innovative classification
scheme of Yamaka is observed.

3 Yamaka Identifier and Classifier Tool

We have seen various definitions of Yamaka and various
classification schemes provided by the Indian rhetorical tradition. The
main difference in the variations of the definition is concerning the

7 yamakanam gatiresa desavayavavapeksamananam |
aniyatadesavayavam tvaparamasamkhyam sadevasti || 3.56, Kavyalankara.
8 arthe satyarthabhinnanam varnanam sa punahsrutih yamakam | 9.83.1, Kavyaprakasa.
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meaning of the repeated patterns. While Mammata insisted on the
repeated patterns that have different meanings, others are silent on it
when they define Yamaka. From the computational implementation point
of view, we decide to ignore the meaning, as it is heavily dependent on
the complete context. Regarding the classification, we decide to consider
three classifications viz. of Bharata, Dandin and Rudrata. We have
chosen these three among the many for the following reasons. The three
rhetoricians represent the development of the concept of Yamaka and the
difference in the factors on which the classification is defined. Bharata is
the foremost person providing a crude classification of Yamaka. Dandin
has provided a very elaborate classification scheme where he brings in
three dimensions viz. position of the repeated pattern across or within a
pada, number of repetitions and the continuity. Rudrata, though followed
Dandin closely, provides a completely different classification following
only the repetition across and within a pada, considering the two-fold,
three-fold, four-fold and six-fold symmetries within a pada. Of course,
the four-fold and six-fold symmetries make sense only if the pada is
sufficiently long.

Finally, a note about a small deviation due to the defects in
pronunciation. Sounds such as ‘r’ and ‘d’ or ‘I’ are pronounced
interchangeably in different parts of the country. Similarly, the sounds
‘v’ and ‘b’ or ‘n’ and ‘n’. This has been observed centuries ago by the
Alankarins,” and hence words with such differences are treated alike.
Thus, for example, even though ‘abalam vitataravam’ and ‘avalambita-
taravam’ are two different words, for the purpose of Yamaka, these are
treated alike. And hence the following two verses with these words fall
under the category of Yamaka alankara.

sa tvarambharato’vaS§yam-

abalam vitataravam |
sarvada ranamanaisid-
avanalasamasthitah ||
satvarambharatovas§yam-
avalambitataravam |
sarvadaranamanaisi
davanalasamasthitah ||

In the current implementation, the tool does not handle this kind of
example.

% ralayordalayostadvadvalayorbavayorapi |
namayornanayoscante savisargavisargayoh || 7.6, Ekavalr.
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4 Normalization

Yamaka is a repetition of the same sequence of letters. Hence
extracting various sequences of n-letters called ‘n-grams’ and choosing
the high-frequency longest matches should help in identifying the
Yamaka and its classification. However, there are certain linguistic and
prosodic structure related concerns we need to address. These concerns
and the solutions we adopted for resolving them are stated below.

The repeated patterns in Yamaka, are typically the words. Though
not every definition of Yamaka insists on the ‘meaningfulness’ of the
repeated pattern, these patterns typically are meaningful and hence they
are the words. But these words can be a part of a compound as well, and
thus these can be sometimes bound morphemes and not isolated words.
Sanskrit is very rich in compound formation and often in Yamaka we see
repeated patterns to be part of compounds. Therefore, instead of taking
the word as a unit, we consider the syllable as a unit for generating the n-
grams. A syllable is zero or more consonants followed by a vowel. We
ignore the vowel modifiers viz. anusvara and visarga.

Since the Yamaka is identified based on sound patterns, the
variations in spelling need to be taken care of. Sanskrit allows some
spelling variations with regard to nasalization. The nasal stops viz. 1, fi,
n, n and m can be written as an anusvara (m) when it is followed by a
homorganic stop. For example, ‘ambuja’ versus ‘armbuja’, ‘anka’ versus
‘arhka’. Similarly, the nasal stop ‘m’ at the end of a word is written as an
anusvara when it is followed by a word starting with a consonant. Since
the Yamaka pattern may cross the word boundaries, we decided to
normalize all the nasal stops to anusvara.

A special character that needs special attention is the avagraha
(represented as a single QUOTE (°) in IAST (International Alphabet for
Sanskrit Texts). The avagraha is a writing convention to indicate the
elided ‘a’ during the sandhi operation. Since for the purpose of Yamaka
identification, we look at the sandhied text only, we ignore the avagraha
if it is present in the input text.

Similarly, the pada boundaries and the spaces between the words also
do matter during pattern matching. In the oral tradition, the spaces
between the words do not carry any significance. Yamaka deals with the
sound patterns, and as such, we ignore the spaces between the words.
However, we do retain the boundary between the two halves of the verse,
since the pattern does not get carried over from one half of the verse into
the other.

From the very definition of Yamaka, it follows that the repeated
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words are ambiguous having more than one meaning and the meaning of
such words gets decided only based on the context, the relation of the
word with other words in the sentence and so on. In the absence of any
computational tool that helps us in the disambiguation of such words, we
decided to rely only on pattern matching, ignoring the meaning
component. It is assumed that the input provided to the system is a real
literary work by a human author and not a random piece of text
generated by an automatic machine such as chat-GPT and as such, we
can blindly assume that the repeated patterns do really have different
meanings in different instances they are found.

5 Algorithm for Yamaka identification and classification

Taking into consideration all the concerns and the solutions
mentioned, we now present below the algorithm for the identification
and classification of Yamaka following the three schemes- viz. that of
Bharata, Dandin and Rudrata.

Since for computational purposes we ignore the word meaning and
depend solely on the sound patterns, this tool can be used for identifying
Yamaka from modern Indian languages as well. Also, as a fact, almost
all major Indian scripts are used to write Sanskrit. Hence, we decide to
allow the input in all major Indian scripts including IAST. Further, with
the advent of computer technology without any proper keyboard and font
support for Devanagari script or Sanskrit language in the early days,
several transliteration schemes for keying in Sanskrit were evolved, such
as Itrans, Velthuis, Harward Kyoto (HK), etc. From the processing point
of view, transliteration schemes such as WX'" and Sanskrit Library
Phonetic basic encoding scheme (SLP) were developed. We decided to
provide support for all such transliterations schemes as well as major
Indian scripts. Thus, the tool takes the input in several encodings like
Devanagari, IAST, SLP, WX, HK along with other Indian scripts such as
Gujarati, Bengali, Odia, Malayalam, Tamil, Telugu and Kannada. The
input is then converted into WX notation for processing. The WX
notation provides a one-to-one mapping between the Sanskrit phonemes
and the roman letters. The Unicode Devanagari encoding is not suitable
for any phonemic-level operations since it does not have a one-to-one
mapping between the sound and its Unicode representation. Hence, we
decided to use the WX notation for internal processing.

After converting the input into WX notation, we generate the n-
grams for each half of the verse separately and sort them on their length,

0 {https:/fen.wikipedia.org/wiki/WX_notation}
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retaining only the n-grams that have occurred at least two times. In the
case of one-grams, even if their frequency is more than or equal to 2,
they are ignored, since repetition of any one-gram can just be accidental.
Remove the n-grams which are sub patterns of the larger n-grams from
the list.

Now for classification, we check the position of each repeated verse
with various parameters such as beginning, middle, end, the pada
numbers, whether the repetition is with intervention or without, and then
name them following the three different schemes viz. of Bharata, Dandin
and Rudrata.

A web interface has been designed that allows one to input the text in
the script of choice or the transliteration of choice if the input is in
Roman. The output shows the verse by highlighting the repeated pattern,
followed by the classification following the three schemes above.

The interface is available at https://sanskrit.uohyd.ac.in/yamakav3/

We provide verse as an input without any special symbols except for
the full stops or pipe symbols (Danda) to mark the two different lines of
the verse. Sample input and output are shown in Figure 1 and Figure 2
respectively. In the given input, the first and the third feet are identical.
Hence, the output for the verse having this condition of Yamaka is called
‘samasta-padavrtti-sandamS$a-yamaka’ in Rudratas classification.

According to Dandin it a case of ‘(1,3)-dvipadagata-yamaka’. Here,
the numbers in the bracket are the pada number of identical feet. In
Bharata’s scheme, the same condition is named as ‘vikranta-yamaka.’

L&) @ sanskrit.uchyd.ac.in

Yamaka Identifier & Classifier Tool

IAST ~ IAST v

sannaribharanomayamaradhya vidhusekharam.
sannaribharanoZmayastatastvam prthivim jaya.

Indentify Yamaka

Figure 1: Interface of Yamaka Identifier and Classifier Tool: Input
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€ & sanskituohydacin

sannaribharanomayamaradhya vidhusekharam.
sannaribharanoZmayastatastvam prthivim jaya ..

Author : rudrata

Yamaka Prakara
sannaribharanomaya samasta-padavrtti-sandamsa-
yamaka
Author : dandi
Yamaka Prakira
sannaribharanomaya (1,3)-dvipadagata-yamaka
Author : bharata
‘Yamaka Prakira

sannaribharanomadya vikranta-yamaka

Figure 2: Interface of Yamaka Identifier and Classifier Tool: Output
6 Performance evaluation

We have collected 185 different verses from Natyas$astra, Bhamaha’s
Kavyalankara, Kavyadar§a and Kavyalankara of Rudrata along with the
verses from Raghuvam$a, Ghatakarpara, Srimahabharatatatparya of
Anandafirtha, etc. Out of which 163 were analyzed correctly. In 22 cases
the tool exhibited some over-generation, by producing multiple solutions,
only one of which was correct and the other solutions incorrect. The extra
solutions which were wrong were produced due to the following reasons.
To classify Yamaka from the verses constructed in matravrttas is currently
beyond the scope of the classifier program. Although, the Yamaka
identification task is carried out flawlessly with such constructions. The
verses with the patterns having interchangeable sounds mentioned before
and the patterns ending with a consonant like ‘d’ or ‘t’ (Ex. kamalam
kamalankurvadalimad-dali matpriye) gets changed in their second
repetition due to sandhi. In such cases, the tool identifies the repetition of
dalima but fails to identify the repetition of alimat.

7 Conclusion
We have presented a computational tool that identifies the figure of
sound ‘Yamaka’. Since this figure of speech primarily depends on the
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sound and not meaning, the tool can be used effectively to identify the
Yamaka alankara from any other Indian language such as Telugu,
Marathi, etc.

This tool can be used as a teaching aid to highlight the differences
between various classification schemes, and also demonstrate various
examples under different categories

This tool can also be deployed for other important tasks related to
Sanskrit manuscripts. The errors produced by the OCR (Optical
Character Recognition) due to the limitations of OCR or the damaged
manuscripts may be fixed by seeking suggestions from this tool as well
as the tools for metrical analysis.
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