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Abstract

Panini’s grammar is widely known for its formal treatment of the Sanskrit language. Many
scholars have earlier (Jha 2004) taken a systemic view of Panini and have argued for easy
implementation aspects of Panini. However, on a closer look, several complications arise
specially in Panini’s recourse to semantics in many of the vidhi and samjiia rules. This seems
to happen more in the karaka prakarana than in other components. The authors of this paper
have focused on some of the semantic aspects of Panini’s karaka system and have
highlighted the challenges in implementing these rules. For example, the semantic conditions
to the definitions of some karakas like karma (karturipsitatamam [most desired by karta]
karma), karana (sadhakatamam [most instrumental/helpful] karanam), sampradana
(karmana yamabhipraiti [karma’s abhipraya], rucyarthanam priyamanah/[in the sense of
taste..]) etc. are difficult to formalize. The paper also looks at possible strategies to handle
such situations, and presents pseudo-code like translations of some karaka rules.
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1. Indian linguistic tradition: emphasis on semantics

Semantics and phonetics have been the basis of all linguistic analysis in the Sanskritic
tradition before during and after Panini. According to Nayar (2002), ‘it was always held that
all linguistic analysis is a step-by-step progress from sound to sense involving a series of
contextualizations’. The vyakarana vedarnga which culminated in Panini, provided steps for
semantic interpretation through carefully crafted morpho-syntactic procedures often
bordering on semantic conditions. Compared to earlier generative linguistics where semantics
was given a lesser or no role, the Indian tradition has emphasized on a logical movement
from sound to meaning. An utterance is contextualized, and the context is considered to be a
playfield of semantics. We will do a quick survey of some relevant literature since rgveda to
ascertain the role for semantic studies in the Indian linguistic tradition -



1.1 rgveda

rgveda is probably the earliest documentation on language. It emphasizes on the correctness
of speech and refers to it in the following terms —

source of happiness

means of attaining desired ends
revealer of true knowledge
permeates every aspect of life
nothing exists beyond language
good speech is original and creative

and has many similar references at many places. The most appropriate references to
language however are in the famous vak sitkta (X.125). Let us look at some of its references
to language below (Kapoor 93) -

language is everywhere

it is a cognitive instrument
a source of power

a social force

o the very basis of existence

vak sitkta seems to be emphasizing on the social function of language the very basis of which
is the correct interpretation

1.2 Yaska (nirukta)

Scholars like Kapoor (93) have argued that the vary basis of Yaska’s treatise on etymology
was to prove that the vedas were indeed meaningful and could still be understood.

1.3 brahmana texts

Among the various brahmana texts, the kausitakt brahmana praises the kuru pancala speech.
It eulogizes this speech as the abode of vak. While clarifying the relation between speech and
mind it says that speech is impossible without mind, that speech is preceded by mind, it
expresses mind (paficavim$a brahmana), that speech is the canal of mind (jaiminiya
brahmana), that the mind is limited, speech is less comprehensive than mind (satapatha
brahmana).

1.4 upanisadas
They emphasize on the importance of correct speech and its social value. Among them,

prasnopanisad, manditkya, brhadaranyaka, kenopanisad, chandogya elaborate on the physics
and metaphysics of speech in this context



1.5 Siksa- pratisakhya texts

The vajasaneyt pratisakhya (also called sukla yajurveda pratisakhya) emphasizes the
importance of samyak patha. panini-siksa emphasizes the sabdartha as the goal of phonetics

BIEE-UI R CH D RIE RIGE (TR

IS o ST aTe Swaur fafem

prasiddhamapi shabdarthamavijiiatamabuddhibhih
punarvyaktikarisyami vaca uccarane vidhim (PS.2)

1.6 Pataijali

Patafijali states that one of the goals of linguistic study in Indian tradition was raksa (
defense of scriptures). It could be done through grammar by explaining the meaning of
scriptures to those who thought it was meaningless. He also emphasizes on the samyak jiiana
(right knowledge) and susthu prayoga (precise usage) of a word.

1.7 Semantic roadblocks in Panini

A complete computer simulation of Panini has semantic hurdles to cross. This is due to the
fact that the very basis of Panini’s processing is semantics. Cardona (2004) has also pointed
to semantics being the basis of all derivations in Panini. Ramanujam (2002) while describing
his Desika application has expressed his frustration at semantic issues in Panini — ‘there are
quite a few issues which have no satisfactory method of handling at the moment. These
obviously pertain to the semantics covered/sought to be conveyed by different word
categories, as described by sage Panini.” Panini’s morpho-syntactic rules as seen in
inflectional morphology (subanta, tinanta), derivational morphology (krdanta, taddhita, strt
pratyaya, samdsa) and syntactico-semantic rules (karaka) heavily depend on semantic
conditions thereby making their implementation difficult.

2. Panini’s karaka-vibhakti system

Etymologically karaka is the name given to the relation between a noun and a verb in a
sentence. It means ‘that which brings about’ or ‘doer’. Panini (karake 1.4.23) introduces
karakas probably as adhikara. Normally technical terms are introduced in the nominative
case but in 1.4.23, the term karake is introduced in the locative case. Panini discusses the
entire gamut of karaka-vibhakti relations in three sections of Astadhyay1

e karaka sitra (1.4.23 — 1.4.55)
o 33 karaka-siatras in the following sequence- apadana, sampradana, karana,
adhikarana, karman and kartr
o vibhakti siutra (2.3.1 - 2.3.73)



® karma-pravacaniya (1.4.82 — 1.4.97)

Patanjali defines it as ‘karoti iti karakam’ (that which brings out or accomplishes action).
Katyayana takes karake as a samjiia sitra. Bhartrhari (Bhatta 92) argues that karaka is the
capacity to produce an action. Nagesa interprets karaka to be something having the capacity
to accomplish an action. JagadiSa (Bhatta 92) in his Sabdasaktiprakasika states that the
meaning expressed by the particular post-nominal affix becomes the karaka, if such a
meaning to be related with the action expressed by the verb. Giridhara
(Vibhaktyarthanirnaya) adds some constraints to the theory of karaka outlined by Jagadisa.
According to him the meaning of the post-nominal affixes can be regarded as karaka
provided that

e they are invariably related to an action

e they are never related to the meaning of any nominal stem

e they are not referred to by the post-nominal affixes that are added to a noun on
account of the presence of another word.

Siddhanta Kaumudi’s section on cases is called vibhaktyartha prakarana (the section dealing
with the semantics of vibhaktis) by many scholars. Cardona (2004) describes it ‘participants
in actions’. In the words of Ghildiyal (1962), ‘Karakas are the meanings of vibhaktis.
Karakas are meanings and vibhaktis are their markers. There are three kinds of vibhaktis -
karaka, upapada and special cases.

® karaka vibhaktis - karta , karma etc

® upapada vibhaktis — those required by some padas for example - dvitiya vibhakti is
ordained in the case of following upapada - abhitah, paritah, samaya, nikasa

e special case vibhaktis — in the context of special meanings of some words, for
example — in the sitra kaladhvanoratyantasamyoge - dvitiya vibhakti is ordained in
the case of kala and adhva meaning words if the activity is understood to be
continuous.

3. Formalizing Panini’s karaka rules
The following sections attempt an algorithmic representation of the karaka sitras. The
boldfaced words in Devanagari and Roman characters are the semantic conditions difficult to

formalize and compute. The formulation of kartr karaka related rules are as follows

3.1 kartr karaka

Rule 1.4.54 : waae: et
Condition karaka independent of others
Result kartr karaka

Code { & ( [vaae D}

kartr as samradana —



Rule
Condition
Result
Code

Example

Rule
Condition
Result
Code

Example
kartr as karma -
Rule

Condition
Result
Code

Example

Some vartikas —

Rule
Condition
Result
Code

Rule
Condition
Result
Code

1.4.40 : veargsai o ECia) anct
sru is used with prefix prati or an

kartr of prior act becomes sampradana

{ w=ver= ( at [ o forar (9 1378+ A GG

)1)}
fwra a it smpify

1.4.41 : seufepra

gr is used with prefix anu or prati

kartr of prior act becomes sampradana

{ s (& [ [Ex (3 /ufa +9 ug
DN

GES ECUNIT EISCMIT] ar

EX3 <

1.4.52: afagfevcaaarny

ATeChHHATHHHIVITHTOTRT g ot
causative of the gati, buddhi, prtyavasana meaning verbs
kartr becomes karman

{ =t (et [orsteet ®iccrcy CUC I 1
Frecrpiocy ag , IEE ag )}
o EEcius S L

vartika : 1.4.52 : seafassa AT AR

kartr of causative jalp or bhas
karman karaka.
{ =at (=t [forste e e )}

vartika : 1.4.52 : zamg

kartr of causative drs is used

it becomes karman karaka.

{ =t (Far [ ot T 1}

Vartika : kartr as karana karaka -

Rule
Condition
Result
Code

Example

Rule
Condition

vartika : 1.4.52 : #agie
kartr of causative ni or vah is used
becomes karana.

{@wor (&t [ e & e 1)}
GIRRIT] areafa a #x o T

vartika: 1.4.52: Sraqedses axforder:
kartr of causative vah is also governing or restricting



Result
Code
Example

karman karaka not karana karaka.

&= (& ( Forgear [ oo = 1)}

argafa I G e

3.2 karman karaka

Rule
Condition
Result
Code

Rule
Condition
Result
Code

two exceptions -

Rule
Condition
Result
Code

Rule
Condition
Result
Code

Rule
Condition

Result
Code

1.4.49 : s5tieaaas ot
most sought by kartr
karman karaka

{ et ( $FRwaan [ et DR
1.4.50 : qurges EICi=:rry
something not most sought by kartr
Karman

{#x =7 (3nhitwas [ &at 1}
1436 . Fm?f:

most desired by kartr with verbal base sprh
sampradana karaka.
{ wever= (§fwa [+ ERiIRIE Y g 1)}

1.4.27 : aromefamifeas:
item desired by kartr with verbal bases having the meaning of varana
apadana karaka.

{ srarerer ( $wa [ aRoTss g DB
1.4.38 : guggreageat: waf:

person towards whom anger is directed when the verb bases krudha (to be
angry) and druh (to harm) are used with a preverb.

karman karaka

{ =t ( Fores fer wT g [ 3uHE IH El -

arg 1)}

K}

3.3 karana karaka

Rule
Condition
Result
Code

1.4.42 : sruwast FOTH

The factor most effective in the accomplishment of the action
karana karaka.

[#or (@wwas )]



3.4 sampradana karaka

Rule
Condition

Result
Code

Rule
Condition
Result
Code

Rule
Condition

Result
Code

Rule
Condition
Result
Code

Rule
Condition

Result
Code

Rule No.
Rule
Condition

Result
Code

3.5 apadana karaka

Rule
Condition
Result

1.4.32 : wor FAfANRY T g

That which the agent wants to connect with the object of the action of
giving

dana karaka.

{ wwverT (znfadfa [ =t iy 1)}

1.4.33 : seoafai frarToT:

in the sense of ruc the one who is pleased

sampradana karaka.

{ wwver ( sfrrTOT [ sfEromaes ag 1)}

1.4.34 : smegsen et e

The person who is desired to be cognizant of the praise when verbal
roots slagha (to praise), hnun (to hide), stha (to stay) and sSapa (to
swear) are used.

sampradana karaka

{ geve= ( ez [ amrer .8 § ,Tm L,
ag 1)}

1.4.35 :enemor:

In the case of the use of the causal of dhrii (owe), the creditor
sampradana karaka.

{ T ( el [ forsrer CE ag 1)}

1.4.37 : grggsargarafai I g A

To whom anger is directed when verb roots having the signification
of krudha (to be angry), druha (to wish harm to), irsya (not to
tolerate) and asitya (to invent fault) are used

sampradana karaka.

{ gFer @ o ;T o [FU 58 , &
I arq 1)}

1.4.39

efeaReT o

To whom many enquiries are made when verbal roots radha (to
prophesy) or iksa (observe) are used.

sampradana karaka

{ wFvere (Farsrer el [ww , ge7 It 1)}

)

1.4.24 : yeaurisurers
The fixed point in relation to moving away
apadana karaka.



Code

Rule
Condition

Result
Code

Rule
Condition

Result
Code

Rule
Condition

Result
Code

Rule No.
Rule
Condition

Code

Rule No.
Rule
Condition

Code

Rule No.
Rule
Condition

Code
Rule No.
Rule

Condition

Code

{ 3rarerer (@ [sarmz )}

1.4.25 : starefai R

in the sense of bhi (fearing) or tra (protecting), the item which causes
fear

apadana karaka.

{ 3ramere (wrRor [ o, FondE arg 1)}

1.4.26 : wrrwr:

The item which is unbearable when verb base ji (to win) is used
with the preverb pra.

apadana karaka

{ srorer=r (@ [w +f ag 1)}

1.4.28 : sreaurf FeredTARS:

The person by whom one wishes not to be seen through the use of
something which comes in between

apadana karaka.

{ 3rorerer (Gred gwr [ sraefa D}

1.4.29

TEATATIAET

The person who relates is termed apadana karaka when regular
instruction is denoted.

{ 3rarerer ( 3mearar [z 1)}
1.4.30
Tﬂﬁﬂ?—?i ‘;F:Ff?f:

[

The material cause from which the agent of the verbal base jan (to
originate from) arises is called apadana karaka.
3T {FRor (= [ss0 g 1)}

1.4.31

a: 9Hq:

The place of origin for the agent of verb base bhu (to be, become) is
called apadana karaka.

T { v ( et [ g 1)}

vartika for 2.3.28
The factor most effective in the accomplishment of the action is
termed karana karaka.

{ srarerr (v [ sprear SRR v g
D}

3.6 adhikarana karaka



Rule No.
Rule
Condition
Code

Rule No.
Rule
Condition

Code

Rule No.
Rule
Condition

Code

Rule No.
Rule
Condition

Code
Rule No.
Rule

Condition

Code

1.4.45

JTEIRYs fRToT

The locus of action is called adhikarana karaka.
( 3iferor [amem )

1.4.46

The locus is called karman karaka when sin (to recline), stha (to
stand) and ds (to sit) are used with the pre-verb adhi.

[ &t (s [T +ds  ,'m La3w ]))

1.4.47

sifRfAtarT

The locus is called karman karaka when vis (to enter) is used with
the pre-verb abhini.

{ =t (3 [3f® +fy +Rw IDR

1.4.48

The locus is called karman karaka when verbal base vas (to dwell) is
used with the pre-verbs upa, anu, adhi or an.

{ =t (s [39 /3 /s /a3 +E@w ]) )

vartika for 1.4.48

AT T

The factor most effective in the accomplishment of the action is
termed adhikarana karaka.

{ sfeor (3R [39 + SodrErds s 1)}

Generally saptami vibhakti (2.3.36) is used in adhikarana kakara but along with it trtiya
(2.3.44), paiicami (2.3.42) and sasthi (2.3.38) vibhaktis are also used in adhikarana karaka.
which are thoroughly described in the vibhakti section

3.7 optional karaka

There are three karaka sitras (and one vartika) where more than karakas are possible. Panini
has a siatra when kartr kdraka is realized as karman or karana karaka optionally as follows-

Rule No.
Rule
Condition

Code

1.4.53

TPREIRETTH,

If hr or kr dhatu are used in causative forms then kartr of the verb is
termed optionally karman or karana karaka.

{#  faxor (& [ Forstee g .3 wg 1)}

[ )

Katyayana added one vartika in the above sitra as a modification when kartr karaka is
realized as karman or karana karaka optionally as follows

Rule No.

vartika of 1.4.53



Rule
Condition
Code

sfarfeTiReA=ag afa aread

If kartr becomes karman or karana karaka.

{®f  fEwor (& [#fr 3wt + foretea W e
CCUC ag D}

K}

Panini makes provision for karman and karana karaka optionally in the next sitra as follows

Rule No.
Rule
Condition

Code

1.4.43

CCE FH T

The most effective factor in the gambling is considered as karman or
karana karaka.

{wet  feor (wuwow (R wg 1))

Panini makes provision of sampradana and karana kakara optionally in the next sitra as

follows

Rule No.
Rule
Condition

Code

1.4.44

gfERor HECTAHICREDTH,

The most effective factor in effecting parikrayana (hiring on stipulated
wages) is optionally treated as sampradana or karana karaka.

{ wraerT faor (weeman [ afReeor 1}

Panini makes provision for karman and other karakas optionally in the next sitra as follows

Rule No.
Rule
Condition

Code

1.4.51

ki Cabr ) T

That karaka which has not yet been mentioned is called karman
karaka.

{ =1 (& [ /a0 [aFgerT /3rareTs I BET) [
ywfa ]) )

4. Formalizing Panini’s vibhakti rules

The following sections attempt a formal representation of the vibhakti rules of Panini

4.1 prathama vibhakti

Rule No.
Rule
Condition

Code

Rule No.
Rule

2.3.46

rfaafesrafogaRaAToETa T AT

The prathama vibhakti is used when pratipadikartha (nominal stem
meaning), lirga (gender), parimana (measure) or vacana (number) is
to be expressed.

{ e ( wferafear 8 [afa e 1, s

afToT et ) }

2.3.47
TFET T



Condition

Code

The prathama vibhakti is used when sambodhana (address) is to be
expressed.

{ weram ( wwateT )}

4.1.1 optional prathama vibhakti

Katyayana adds two vartika related to prathama vibhakti where it is used optionally as

follows

Rule No.
Rule
Condition

Code
Rule No.

Rule
Condition

Code

4.2 dvitiya vibhakti

Rule No.
Rule
Condition

Code
Rule No.

Rule
Condition

Code
Rule No.
Rule

Condition

Code

vartika for 1.4.31

TIHGETST: R icsrap=y

The space or distance measured from the point takes either prathama
or saptami vibhakti.

{ werr , @ g (A g [ea 1)}
vartika for 2.3.27
[GIEEERIpEDIC) warar rRIGETH

All vibhaktis are used in synonyms of word nimitta such as hetu,
karana, prayojana etc. But words other than the pronoun do not take
prathama or dvitiya vibhakti.

{‘;WMT ,aézl ,Fj?h’zﬂ' ,ﬂ?l'a?‘ﬁ' ,q}aﬁ ,w
pararad (&=t + fAfPrards e )}

2.3.4

X SW ZI?H

The dvitiya vibhaktiais added when antara (between) and antarena
(without) are in use.
{ facrar ( gFa=er

, 3T IR

[ 3T

2.3.5

FleMtadRcdeaa e

If atyantasamyoga (continuous connection) is signified then dvitiya
vibhakti is used in words which are denoting kala (time) and marga
(path) with some kriya (action), dravya (thing) or guna (quality) is
denoted.

{ fedrar ( Freraras , ArtaTas® ey [ == 1)}
2.3.8
AT T IEGIE

A word in construction with a karmapravacaniya takes dvitiya
vibhakti.

{ facrar ( FHAvaTI=T )}

Katyayana adds two vartikas related to dvitiya vibhakti which are as follows



Rule No.
Rule

Condition
Code
Rule No.
Rule

Condition

Code

vartika for 1.4.48

Ry eltsmrRy T A

The dvitiya vibhakti is used after words in composition with
ubhayatah, sarvatah, dhik, upari-upari, adhyadhi and adho’dhabh.

{ fedran (wFawt [, @da: , forp

ERLCITS , Jreafer , 37eser: 1)}

vartika for 1.4.48

AT afia: gHATIAFT RERIGRIEISES

The dvitiya vibhakti is used after words in composition with abhitah,
paritah, samaya, nikasa, ha and prati.

{ feciram ( gFaeer [ sfoa: , afika: , g, foer L8,
gfer D}

4.2.1 optional dvitiya vibhakti

Panini makes provision of dvitiya and sasthi vibhakti optionally in the following siitra

Rule No.
Rule
Condition

Code

2.3.31

o fgdrr

The dvitiya and sasthi vibhakti is optionally used in conjunction with
another stem which ends in affix enap (5.3.35).

{ fecamr , w8 @izl [ gezaed 1)}

Panini makes provision of dvitiya, trtiya and paficami vibhakti optionally in the following

two siutra-

Rule No.
Rule
Condition

Code

Rule No.
Rule
Condition

Code

4.3 trtiya vibhakti

2.3.32

AT o AT IR,

The dvitiya, trtiya and paficami vibhakti is optionally used after a
stem in conjunction with prthak (a part from), vina (excluding) or

nana (different from).

{ fedirr , geirar , T (TFaw [ gorp , R
amr 1)}

2.3.35

Wﬁ%’zﬂ IFGI T T

A dvitiya, trtiya and paiicami vibhakti is optionally occurs after ditra
(far), antika (near) or their synonyms.
{ feciram , g SESE (@ [ e

(A

Kl sEabED e i)}



Panini describes trtiya vibhakti in five satras and in other five sitras, the trtiya vibhakti
becomes optional. There are three suffixes [P4.1.2] in trtiya vibhakti as ta, bhyam and bhis.
They are used to express respectively for ekavacana, dvivacana and bahuvacana[P1.4.21-
22]. The formulation of #rtiya vibhakti related rules are as follows

Rule No.
Rule
Condition

Code

2.3.6

et e

A dvitiya, trtiya and paiicami vibhakti is optionally occurs after ditra
(far), antika (near) or their synonyms.

{ g (€=l [ g , =T g 1)}

5. karmapravacaniyas

The following sections present a formalization of the karmapravacaniya related sitras

5.1 anu karmapravacaniya

Panini makes karmapravacaniya samjiia of anu in four semantic conditions and allows for

dvitiya vibhakti [2.3.8]

Rule No.
Rule
Condition

Rule No.
Rule
Condition

Rule No.
Rule
Condition

Rule No.
Rule
Condition

1.4.84
S
when anu is denoting laksana (characteristic mark’s).

1.4.85
et
when anu is denoting the sense of #rtiya (third triplet of sup).

1.4.86

&t
when anu is denoting hina (less, inferior).

1.4.90

SRTUCUFH T Y gfaea:

when anu is denoting laksana  (characteristic = mark),
itthambhitakhyana (characterizing a as b), bhaga (share) or vipsa
(pervasion).

Combined pseudo-code of the sitras 1.4.84-86 and 1.4.90 can be given as follows-

{

FAYTTAT

TEToTY R

T, Aifecard®

e

&IOS R SCUFHATET oI, drearde



fawfe

5.2 upa karmapravacaniya

Panini makes karmapravacaniya samjiia of upa in one semantic condition and allows for
saptami vibhakti [2.3.9] as follows

Rule No.
Rule
Condition
Code

1.4.87

3o T

when upa is denoting adhika (more) or hina (less, inferior)
{ FavaTa (37 [3fw &= 33 1)}

5.3 apa karmapravacaniya

Panini makes karmapravacaniya samjiia of apa in one semantic condition and allows for
paricami vibhakti [2.3.10] as follows

Rule No.
Rule
Condition
Code

1.4.88

39y Foret

when apa is denoting varjana (exclusion)
{ T (3 [ aom 1)}

5.4 pari karmapravacaniya

Panini makes karmapravacaniya samjiia of pari in three semantic conditions with provisions
for paricami [2.3.10] and dvitiya [2.3.8] vibhaktis as follows

Rule No.
Rule
Condition
Code

Rule No.
Rule
Condition

Code

Rule No.
Rule
Condition
Code

1.4.88

39y oot

when pari is denoting varjana (exclusion)

{ wetoraes S (o [ frdurds D}

1.4.90

T CUFHATCITAAITAT AT gfaudeTa:

« 2

when pari is denoting laksana  (characteristic =~ mark),
itthambhitakhyana (characterizing a as b), bhaga (share) or vipsa
(pervasion).

{ Fatvaa=i T (ar  [wTor , SCUFHATETST , T
dreards 1)}

1.4.93

ey FeTefent

when pari is denoting anarthaka (avidyamanartha).
{ FaT (R [ e D}



5.5 an karmapravacaniya

Panini makes karmapravacaniya samjiia of an in one semantic condition and allows for
paricami vibhaktis [2.3.10] as follows

Rule No.
Rule
Condition
Code

1.4.89

35 AT

when ar is denoting maryada (extent spatial limit).

{ FvaT (35 [ w=fer W  aRReads 1)

}

4.6 prati karmapravacaniya

Panini makes karmapravacaniya samjiia of prati in three semantic conditions and allows for
dvitiya [2.3.8] and pasicami | 2.3.11] vibhaktis as follows

Rule No.
Rule
Condition

Code

Rule No.
Rule
Condition

Code

1.4.90

oo cartn“a EgTAH Jaﬁ‘EHTQTQ SrgeTa:

when prati is denoting laksana  (characteristic =~ mark),
itthambhiitakhyana (characterizing a as b), bhdga (share) or vipsa

(pervasion).

{ FvEa (o [Gwor |, geuEsETEAT
ar |, deardw 1)}

1.4.92

g gfafaftafaeear:

when prati is denoting praitinidhi (representative, proxy) or
pratidana (exchange).

{ Foivameia (ufa [ ufafafer )

yfeTaele 1)}

5.7 abhi karmapravacaniya

Panini makes karmapravacaniya samjiia of abhi in one semantic condition and allows for
dvitiya [2.3.8] vibhakti as follows

Rule No.
Rule
Condition

Code

1.4.91

EIErEIn

when abhi is denoting laksana  (characteristic =~ mark),
itthambhiitakhyana (characterizing a as b) or vipsa (pervasion).

{ FHTGTAT (3 [T , SCUFH ATt

greardes )}

5.8 adhi karmapravacaniya



Panini makes karmapravacaniya samjiia of adhi in three semantic conditions and allows for
dvitiya [2.3.8] and saptami [2.3.9] vibhaktis as follows

Rule No.
Rule

Condition
Code

Rule No.
Rule

Condition
Code

Rule No.
Rule

Condition

Code

1.4.93

ey KioEcal

when adhi is denoting anarthaka (avidyamanartha)
{ e (xfr [ 3=ds 1)}

1.4.97

KI oy

when adhi is denoting isvar (lord, master).

{ Tt (s [ swmrds 1))

1.4.98

Rarw g

when adhi is used in sense of Zsvar (lord, master) with verbal base
dukrii karane (to do, make).

{ wHvETeT (s [ s sfa + P RIS 1)

}

5.9 su karmapravacaniya

Panini makes karmapravacaniya samjiia of su in one semantic condition as follows

Rule No.
Rule
Condition
Code

1.4.94

LS S

when su is denoting pija (respect, praise)

{ e (g [ndw IR

5.10 ati karmapravacaniya

Panini makes karmapravacaniya samjiia of ati in one semantic condition and allows for
dvitiya [2.3.8] vibhakti as follows

Rule No.
Rule
Condition
Code

1.4.95

siferfaspaor T

when ati is denoting atikramana (excelling) or pija (respect, praise)
{ wHvETeT (afa [ sfasweT W gendw 1)}

5.11 api karmapravacaniya

Panini makes karmapravacaniya samjiia of api in one semantic condition as follows

Rule No.
Rule

1.4.96
R KGR EIECICEE KRR PER



Condition when api is denoting padartha, sambhavana, anvavasarga, garha and
samuccaya.

Code { Fafvaaeirg (s [werer , § FHE , deaaae
et vd eEeE D}

6. karaka and vibhakti mapping

Panini discusses the entire gamut of karaka-vibhakti relations in three sections of Astadhyay1

karaka sutra (1.4.23 — 1.4.55) - 33 sitras
vibhakti sutra (2.3.1 - 2.3.73) > 73 sutras

karma-pravacaniya (1.4.82 — 1.4.97) 216 sitras

These rules have been explained in a tabular form as follows

karaka siitra Explanation vibhakti/s
One which is independent (the | P 2.3.46 - prathama
kartr P 1.4.54 | most important source) in any | P 2.3.18 = trtiya
action and executes the action P2.3.65 = sasthi
P2.3.2 - dvitiya
karman P 1.4.49 | which is most desired of agent | P 3.4.69 - prathama
through his action P 2.3.12 = caturthi
P 2.3.65 = sasthi
karana P 1.4.42 | that which is most instrumental | P 2.3.18 - #rtiya
in accomplishment of an action | P 1.4.43 - dvitiya
whosoever the agent | P 2.3.13 = caturthi
sampradana | P 1.4.32 | approaches for the object of the | P 2.3.12 = dvitiya
act of giving/benefit P 1.4.44 > trtiya
that from which/where | P 2.3.28 = parnicami
apadana P 1.4.24 | separation/departure is meant | P 2.3.35 - triiya
P 2.3.32 - dvitiya
P 2.3.36 - saptami
adhikarana | P 1.4.45 | that which is the locus/ |P 2.3.38 < sasthi

substratum of the action

P 2.3.42 - paiicami

P 2.3.44 > trtiya

7. Problems in implementation




The implementation issues with respect to karakas can be classified in three categories as
follows —

® vivaksa dependent operations
® vartikas limiting/extending rules
¢ Semantic conditions to a rule implementation
Some of these may be difficult to implement with the current state of computing algorithms

and technologies. Let us see each one of them —

7.1 vivaksa dependent operations

Application of many karaka rules depend on the speaker vivaksa (Cardona 2004),

In the example wrrear Tafa

T should be Location as it is the 3marR~ (3merRYs freRoT ) but it is ot
by rule areras FOTH because the speaker thinks it is the most instrumental
(argehas (e 39HRE )) and therefore prefers instrumental case

FHHOT FAEANA H FEITAH prescribes Dative for the receiver of
gift, but vartika 3rfrscaasr ZoT: DIEY EGZR

qairar prohibits it if the gift was intended for deriving some benefit (sexual favor in
this case)

7.2 vartikas

® vartikas extend, limit Paninian rules

example - &t -gET (Fra=fa argafa a oR AT ) allows
karana if the verb is Y or CES . It thus limits
AT AT ree AR HIOTATOT El)

@ ot  which allows karma

e vartikas limit themselves

[GREGETEE Fefaver: (if the karta is sarathi or any of its
synonyms then & -agiet does not apply 2> aweafa W® R
qd: (karma by Panini’s sifagfg ... sitra)

7.3 Semantic conditions

Semantic conditions such as follows are hard to implement. Some possible solutions have
been provided in the section 8



*  asg

* &fowa EESERE

* @A

* fadfa (to be @ - approach someone for gift)

® gy (one who gets pleased - T=gufar drgAToT: ) -
& A= a1fen:

* g (fixed point) 3 (path of separation) = Y SUTETeTH
e AT gafa (is 3rame an 3R Or §g 7

® IuRIsfERuH (3R T4 ?)

oo

. Possible Solutions

e Build a database of all the karaka rules, special conditions, exceptions, vartikas,
examples etc. The authors have developed such a database

¢ Synonymy lexicon — amarakosSa
o Rules having ‘in the sense of’ (a=h | 5%+ ) etc can be handled by a
synonymy lexicon like amarakosa (http://sanskrit.jnu.ac.in/amara/index.jsp)

e Semantic classification of verbs according to karaka
o http://sanskrit.jnu.ac.in/tinanta/tinanta.jsp

o dhatupatha.txt

¢ Build basic concepts centered on verb classes — just a thought
o We can take semantic primitives as taken by Jackendoff, Dorr and use them f
or Sanskrit verb classes incorporating karaka information as well
o This model than can be extended to other Indian languages

9. Model for Karaka identification

A tentative model for karaka marking has been done and partial implementation has been
done at http://sanskrit.jnu.ac.in/karaka/analyzer.jsp . Of the eight modules, six have been
developed. Modules 5,6,7 are under development as of now —

[1] VERB ID

[2] VERB ANALYSIS

[3] NON—VERB ID

[4] SUBANTA ANALYSIS
*[S] AKANKSHA CHECK
*[6] KARAKA RULES

*[7] SPECIAL CONDITIONS
[8] KARAKA ASSIGNMENT



The module names prefixed with ‘*’ are under development currently

10. Conclusion

The authors in this paper have tried to present a case for deeper analysis of semantic
conditions in rule writing of Panini, and highlighted the fact that a complete implementation
of the system of Panini will not be possible without formalizing all karaka rules as per the
semantic conditions put forth by Panini. This may also necessitate a proper understanding of
vivaksa and its formalization. The authors have also put forth a karaka analyzer system
consisting of several modules many of which have been developed. Finally, the authors have
suggested several solutions for a complete karaka analysis module.
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