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Word: padam

The word order in Sanskrit is not ‘completely’ free.
What is a word? — Pada?

@ Saktam padam:

e “pratyayah” (Pa.su-3.1.1)
e “parasca” (Pa.s0-3.1.2)

Within a word, the order of prakrti and pratyaya is fixed.

@ ‘“upasarjanam purvam” (Pa.su-2.2.30)
Within a compound, the order of components is fixed.
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Word: padam

@ suptinantam padam:
Particle placement: Word Order has a role
(examples from Sanskrit Syntax by J.S.Speijer)
@ khalu:
asminksane khalu vismrtam mayaitat —$a.
but now, indeed, | did not remember it
Q api:
@ tvam api evam nale vada —Nala.1.30
Also speak in this way to Nala
alternately,
tvam evam nale api vada

Speak in this way to Nala also/as well
@ api tvam gacchasi
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Possible Word Order

Barring particles, are all possible permutations of the words meaningful?

ramah gramam gacchati
Total possible word orders = 3! (= 6).

All of them convey the same gross meaning,
with possible additional semantic meanings such as topicalisation, etc..
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Another example:

ramah dugdham pitva salam gacchati

5 words => 5!=120 combinations.
Do all the permutations convey the same meaning?
Are all permutations meaningful?
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Another example:

ramah dugdham pitva salam gacchati

5 words => 5!=120 combinations.
Do all the permutations convey the same meaning?
Are all permutations meaningful?

No.
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Sannidhi

Visvanatha Pafcanana in Nyaya siddhanta Muktavali (in $abda khanda;
discussing sannidhi):
“girirbhuktamagniman devadattena ityadau na sabdabodhah”

girih bhuktam agniman devadattena
gloss: hill is_eaten firy by _Devadatta

Conclusion: Sannidhi is important.

Sannidhi may be characterised as:
No cross linking of relations when words are presented in linear order.
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So for example,
ramah $alam dugdham gacchati pitva

will not lead to the desired $abdabodha.
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Which word orders are allowed and which are not?
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Contd

Fritz Staal(1967): Word order is free upto preserving constituency.
Calder Mobile Model

[m] = = =
h
Amba Kulkarni, Preeti Shukla and Devanand ShukI*How much ‘Free’ is the Free word order in Sanskrit' 13% Ju ne, 2013

£ DA
9/52



(Alexander Calder google doodle)
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Calder-Google-doodle.mp4
Media File (video/mp4)
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Staal’'s Constraint in Gillon’s words:

Let T be a labelled, order-free phrase marker associated
with a sentence S;

let n; and n; be distinct sister nodes in T.

Then,

if any word in S dominated by n; precedes

any word in S dominated by n;,

then

every word in S dominated by n; precedes

every word in S dominated by n;.
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00000

13" June, 2013  11/52



Introduction Sannidhi Calder Mobile Staal’s Constraint Possible Traversals Hypothesis Gillon’s Examples Analysis of BhG Anomalies in B
ooo 000000000000000 00000

Gillon: Formalization of Wild Trees(1996)

Some assumptions about the syntax of Classical Sanskrit(Gillon, 1996):

@ Classical Sanskrit has the four basic lexical categories of adjectives (A),
nouns (N), prepositions (P), and verbs (V). (See Gillon and Dash 1986.)

@ Each of these lexical categories has as its sole phrasal projection its
phrasal category.

@ A phrase comprises its head and any number of phrasal complements or
clausal complements.

© A clause (S) comprises an optional (subject) noun phrase (NP), an
optional auxiliary, and a verb phrase (VP).

@ Neither parentheticals, which include vocatives and interjections, nor
conjunctions participate in the syntactic structures just outlined, though
their placement in a sentence does depend on them.
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.. Contd

Summarising ....
o XP=>..X,..
@ S => (NP), (AUX), VP
‘, — > the phrase markers generated by them are not ordered by precedence.
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In Prose,
@ Words from distinct clauses do not intermix.

@ While the linear order of sisters within a clause is free, the dislocation is
confined to-
e extraposition from subject position
@ extraposition from verb complement position
e verb complement topicalisation

h
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Gillon’s Study was confined to —

@ Phrase Structure Grammar Framework
@ Prose
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Gillon’s Study was confined to —
@ Phrase Structure Grammar Framework
@ Prose
We intend to extend this to —
@ Paninian Dependency Framework
@ Sloka (verse)
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The dependency tree for

ramah gramam gacchati

gacchati 3

gramam 2
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Various Possible Traversals

pre-order in-order post-order

gacchati 3 gacchati 3 gacchati 3

Table: Traversals for ramah gramam gacchati

th
Amba Kulkarni, Preeti Shukla and Devanand Shukl’'How much ‘Free’ is the Free word order in Sanskrit’ 1 3t June, 201 3 17/52



Introduction Sannidhi Calder Mobile Staal’s Constraint il Hy is Gillon’s E Analysis of BhG A
000

ies in B
000000000000 000 00000

Generalising the Traversal

For a tree with more than 2 leaf nodes, we generalise the traversal as follows.
Let A be the root node, and A,..., A, be the leaf nodes.
Let {Ay,...,An} stands for all possible permutations of n-1 nodes

@ Pre-Order Traversal: Ay {Ag,...,An}

© In-Order Traveral: {As,...,Ac} A1 {Aki1,-.., An}, Where k varies from 2 to
n-1
© Post-Order Traversal: {Ag,...,An} A

When any of the A; to A, is itself a tree, then at each of these nodes, we

recursively traverse the sub-trees in any of these three orders to get possible
word orders.

h
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This ensures that for the graph below —

We do not get the following undesired order:
ramah salam dugdham gacchati pitva
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This undesired order leads to crossing of links when a projection is taken on
the plane.

gacchati 4

purvakalah

dugdham 3

th
Amba Kulkarni, Preeti Shukla and Devanand Shukl’'How much ‘Free’ is the Free word order in Sanskrit’ 1 3t June, 201 3 20/52




Introduction Sannidhi Calder Mobile Staal’s Constraint Possible Tr F Gillon’s E Analysis of BhG A ies in B
000 000000000000000 00000

Hypothesis

Sanskrit allows only those word orders in which the projection of the
dependency graph on a plane does not lead to crossing of links.
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We tested our hypothesis on the following data :—
@ All the cases of dislocations discussed in Gillon (1996).
@ All the $lokas from SrimadBhagvadGita(BhG), which do not have ‘ca’.
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Dislocation of videsana:

@ Extraposition from Subject Phrase

e ete hi hrdaya-marma-bhidah samsara-bhavah bhavanti
(For, these worldly things are heart breakers.)

kartrsamanadhikaranam

hrdaya-marma-bhidah 3

samsara-bhavah 4

iSesanam

o) (e ]

h
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Dislocation of videsana:

@ ete hi hrdaya-marma-bhidah samsara-bhavah bhavanti
(For these worldly things are heart breakers.)

Hy is Gillon’s Analysis of BhG A ies in B

00000

. @ hrdaya marma-bhidah 3 samséara- bhévéh 4 bhavantl 5

bhavanti 5

samséara-bhavah 4
hrdaya-marma-bhidah 3

visesanam

kartrsaméanadhikaranam
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Dislocation of a Genitive:

@ tayoh baddhayoh kim-nimittah ayam moksah asti
(What basis does the release of the two prisoners have?)
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Dislocation of a Genitive:

@ tayoh baddhayoh kim-nimittah ayam moksah asti
(What basis does the release of the two prisoners have?)
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Dislocation of a Genitive:

@ sarvatra audarikasya abhyavaharyam eva visayah asti
(In every case, a glutton’s object is only food.)

karta

sarvatra 1

h
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Dislocation of a Genitive:

@ sarvatra audarikasya abhyavaharyam eva visayah asti
(In every case, a glutton’s object is only food.)

abhyavaharyam 3
audarikasya 2
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No dislocation in Dependency Tree:

@ na nah kutihalam asti sarpa-darsane
(There is no curiosity on our part to see the snake.)

sarpa-darsane 5

adhikaranam

kutthalam 3

sasthisambandhah

sambandhah

nal h
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@ Extra-position from Verb Phrase
Dependency Tree is not binary, and the subject position is not sacrosanct.

All the arguments to the verb are sister nodes, and hence transpositions of
these is possible, without resulting into any tangling.

So none of these sentences result into dislocation in DT.

13" June, 2013  31/52
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Extra-position from Verb Phrase

@ tena ca pramanena sadhya-dharmasya tat-matra-anubandhah khyapyate
(And the dependence of the provable property merely on it (i.e., the
proving property) is made known by that epistemic cognition.)

khyapyate 6

karma
tat-matra-anubandhah 5

sasthisambandhah

h
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Extra-position from Verb Phrase

@ No Dislocation
tena ca pramanena sadhya-dharmasya tat matra-anubandhah khyapyate
(And the dependence of the provable property merely on it (i.e., the
proving property) is made known by that epistemic cognition.)

sadhya-dharmasya 4 ‘tat-matra-anubandhah 5 khyépyate 6

khyapyate 6

Sy,

[
7

&

af
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Extra-position from Verb Phrase

@ api tu anityayat apanita-a-$esa-Salyam a-kalpa-samdhah
bandhana-grham
(Rather, God (lit. He whose will is not subject to control) had the one from
whom all darts had been removed taken to the prison.)

anlyayat 3

sambandhah

sambandhah [karmal

apanita-a-Sesa-salyam 4

karma2

a-kalpa-samdhah 5

bandhana-grham 6
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Extra-position from Verb Phrase
@ api tu aniyayat apanita-a-$esa-Salyam a-kalpa-samdhah
bandhana-grham

(Rather, God (lit. He whose will is not subject to control) had the one from
whom all darts had been removed taken to the prison.)

@ apanita-a-sesa-dalyam 4 a-kalpa-samdhah 5 bandhana-grham 6

bandhana-grham 6

a-kalpa-samdhah 5

Eay,
sambandhah
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Verb Compliments

Dislocation of visesana; No Cross linking

@ yatha itah-mukha-agataih api mahan kalakalah $rutah asmabhih
(As a great uproar was heard by us, even while coming in this direction...)

kalakalah 5

Jiesanam

visesanam

[
5745,
o
Teah-mukha-agataih 2

Amba Kulkarni, Preeti Shukla and Devanand Shukl*How much ‘Free’ is the Free word order in Sanskrit’

13" June, 2013  36/52



Introduction Sannidhi Calder Mobile Staal’s Constraint Possible Tr Hy is Gillon’s Analysis of BhG A

inB

000 0000000000 0e000 00000

Verb Compliments

@ aham manda-autsukyah asmi nagara-gamanam prati
(I am (one who is) little eager about going to the city.)

upapadavibhaktih

h
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Verb Compliments
@ aham manda-autsukyah asmi nagara-gamanam prati
(I am (one who is) little eager about going to the city.)
upapadavibhaktih
sambandah
kartrsamanadhikaranam
a da- h2 =,
27
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Dislocation of visesana; No Crossing

@ Extraposition within a RC

e kimtu ya yasya yujyate bhimika tam khalu tatha eva bhavena sarve vargyah
pathitah (bhavanti)
(But, as is well known, you have made every student read (his) part in just

the way in which it suits him.)

yujyate 4 sasthisambandhah

visesanam

h
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Dislocation of verbal arguments:

@ hetuna tu a-samagrena yat karyam anumiyate Sesavat tat a-samarthyat
dehat raga-anumana-vat
(But, an effect inferred from a non-totality of causes is inadequate, since
it lacks the capacity, as is exemplified by the inference of (the existence
of) passion from (the existence of) a body.)

Gty D) Cmwmis Gy (i s

h
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case of genitive dislocation
@ sah api dusta-asayah jala-caranam mithya-varta + samdes$akaih
manamsi rafijayan nityam iva ahara-vrttim akarot
(The ill-intentioned (crane), . . . , appeasing the minds of the fish with
false reports and tidings, made his dinner as usual.)

CNcOR T,

vartssemdesekains > (_mevamsi6 ) (renjeyan

o« e

— h
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bhavalaksana saptami (Absolutive Clause)

dislocation of visesana
@ sah khalu kasmificit api jivati nanda-anvaya-avayave vrsalasya sacivyam
grahayitum na $akyate

(As is well known, he cannot be made to accept the ministership of the

wicked one (i.e., Candragupta), while even some part of the Nanda
lineage lives.)

3 — - s

Tsakyate 11 D
-
‘sambandhah)

_—
_—

—
farma
Csacivyams >

o — h
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Conclusion: Only cases of cross linkings are those of
@ Adjectives (ViSesana)
@ Genitives (sasthisambandhah)

Modified Hypothesis: Sanskrit allows only those word orders in which the
projection of the dependency graph on a plane does not lead to crossing
of links, with an exception of Visesanas and sasthisambandhas.

h
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BhG Statistics

Analysed slokas 350+
Total Relations 4241
Total Cross Linkings | 290
Adjectives 151
Vocatives 34
Genitive 36
Pdrvakalah 36
Negation, etc. 102

Six cases of anomalies where the crossing is due to inter-mixing of karaka
relations of two verbs.

h
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karta-karta

@ caficalam hi manah krsna pramathi balavat drdham
tasya aham nigraham manye vayoh iva suduskaram 6.34
O krsna! the mind is fickle, turbulent, obstinate and strong, hence I think it
is as difficult as to control the wind.
Projection

h
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karta-karma

@ dhomo ratristatha krsnah sanmasa daksinayanam
tatra candramasam jyotiryogi prapya nivartate -BhG.8.25
(The yogi on travelling the path of smoke, night, the dark half of the
month and the six months of the southern path (of the sun) after death,
obtains the lunar light and returns (to this world).)

Projection

adhikaranam karta

purvakalah

candramasam 8

h
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karta-karma

@ vaktumarhasyasesena divya hyatmavibhitayah
yabhirvibhatibhirlokanimamstvam vyapya tisthasi -BhG.10.16
(You could tell me about your divine manifestations by which you exist
pervading these worlds.)
Projection

karanam karta purvakalah

h
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karta-karma

@ tansamiksya sa kaunteyah sarvanbandhtnavasthitan
krpaya parayavisto visidannidamabravit —-BhG.1.27-28
(Seeing all these relatives present there (on the battle-field) Kaunteya
filled with compassion uttered these words in dejection.)
Projection

abravit 13

h
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karta-karma

Choosing an adjective as a karma removes the crossing.
Projection

abravit 13

karta (kartrsamanéadhikaranam [samanakalah “\ karma

avistah 10

purvakalah

kaunteyah 4

krpaya 8

visesanam

th
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karta-kartrsamanadhikarana

@ bhitagramah sa evayam bhitva bhutva praliyate
ratryagame’avasah partha prabhavatyaharagame —BhG.8.19

(O Partha, these living beings arise again and again and merge at the

onset of night and re-emerge on the coming of the day.)
Projection

praltyate 7

purvakalah N\adhikaranam

kartrsamanadhikaranam
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karma-kriyaviSesana

@ tasmannarha vayam hantum dhartarastransvabandhavan
svajanam hi katham hatva sukhinah syama madhava —-BhG.1.37
(Therefore O Madhava, it is not suitable on our part to kill our relatives, for
by killing our own kinsmen, the sons of dhrtarastra, how can we remain
happy?)
Projection

pilrvakalah kriyavisesanam

y
katham 10
karma
Y

h
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