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tapas-svadhyaya-niratam tapasvi vag-vidam varam
naradam paripapraccha valmikih munipungavam

gloss: Valmiki, who performs penance, asked Narada who is

continuously engaged in self-study and penance, who is greatest
amongst the wise men, and who is greatest among sages.
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Parsed Output

pari_prachl{kartari;lit; pra; i ;tudadih}(8)
ﬁnu &ia
narada{pum} valmiki{pum }
{2;eka}(7) {1;eka}(2)
/ Sesan \ s \liéegunum
tapas-svadhyaya-pu-pa}-pi-pa}-nirata{pum} vara{pum} munipungava{pum} tapasvin{pum }
{2;eka}(3) {2;eka}(5) {2;eka}(6) {1;eka}(1)
lgasghisambandhah

vag-vid{pum}
{6;bahu}(4)
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Multiple Parses

Machine produces more than 1 parses, since it does not have world
knowledge.

The total number of parses for this Sloka are 128.
Permutations of (tapasvr, valmiki) = 2

Permutations of (tapas-svadhyaya-niratam, varam, munipungavam,
naradam) = 64
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Complexity of parses

If there were no adjectives
for example:

valmikih naradam paripapraccha.

pari_prachl{kartari;lit; pra;eka; rachaz;tudadih}(3)
’%rta \a‘rma
valmiki{pum } narada{pum}
{1;eka}(1) {2;eka}(2)

There is only one parse.
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Adding an adjective => multiple parses.

for example:

tapasvi valmikih naradam paripapraccha.

paripapraccha paripapraccha

( tapasvi

Fig.1 Fig.2
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Reason : Lack of Semantic Information.

valmikih : jati vacakah
tapasvi : guna vacakah.
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One adjective - 2 parses

tapasvi

isesanam |visesanam
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Two adjectives

Two adjectives - 9 parses

S S S
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Spanning Tree

G : Complete Graph with 'n' nodes.
=> Every node is connected to every other node by a direct edge.

t(G

) = no of Spanning Trees
t(G) = n"~2 (Cayley's formula) where the edges are undirected.
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t(G) = n*n"~2, directed edges

adjective | nodes | no of spanning trees
1 2 2*20 =2

2 3 3*3l=9

3 4 4% 47 =64

4 5 5* 53 =625
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Conclusion

Adjectives increase the parses.
Do adjectives occur frequently?

If Yes, how frequent are they?.
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A small Empirical Evidence

Visesana's occur as frequently as frequent karaka relations

Relation gita | stories
karta 1277 | 4683
karma 1270 | 4399
adhikaranam 876 | 3465
visesanam 1280 | 3735
Total Relations | 8279 | 18823
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karaka - adds new dimensions
visesana - Qualifies the existing dimensions

Bone vs Flesh
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Information point of view
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Need to treat viSesana's differently from the karaka relations.
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There are two kinds of akanksa's mentioned in Tradition.
» utthitakanksa
» utthapyakanksa
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utthitakanksa

» Mutual expenctancy between the verb and karakas and
Relational Words

» Relational words such as putrah, bharya etc.

» This Expectancy is regular/restricted/controlled.

for example:-
putrah - kasya?
pidhehi - kim?
dvaram - kim karantyam?
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utthapyakanksa

o

ST (THE] Jo 3) | F Al e FHEAE FT
TEIGFHEA TGN ARGl - Nyayakosah
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utthapyakanksa

» Unidirectional Expectancy.

» This Expectancy is irregular/unrestricted /uncontrolled.

for example:-
sundarah - kah
ramah - X
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How the Parser works?

Consider the sentence:

ramah vanam gacchati

ramah = rama {masc.} {sg.} {nom.}

ramah = ra {pr.} {1p} {pl.}

vanam = vana {neu.} {sg.} {nom.}

vanam = vana {neu.} {sg.} {acc.}

gacchati = gam {pr.} {3p.} {sg.}

gacchati = gam {pr. part.} {masc.} {sg.} {loc.}
gacchati = gam {pr. part.} {neu.} {sg.} {loc.}

Noakrwh =
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How the Parser works?

ramah = rama {masc.} {sg.} {nom.}
ramah = ra {pr.} {1p} {pl.}

vanam = vana {neu.} {sg.} {nom.}
vanam = vana {neu.} {sg.} {acc.}
gacchati = gam {pr.} {3p.} {sg.}

6. gacchati = gam {pr. part.} {masc.}
{sg.} {loc.}

7. gacchati = gam {pr. part.} {neu.}

{sg.} {loc.}

AN

Figure: Possible Relations
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How the Parser works?

1. ramah = rama {masc.} {sg.} {nom.}
2. ramah = ra {pr.} {1p} {pl.}
3. vanam = vana {neu.} {sg.} {nom.}
4. vanam = vana {neu.} {sg.} {acc.}
5. gacchati = gam {pr.} {3p.} {sg.}
6. gacchati = gam {pr. part.} {masc.}
{sg.} {loc.}
7. gacchati = gam {pr. part.} {neu.}
{sg.} {loc.}
Figure: Adjacency and A path P is a sequence of edges which
Possible paths connects the nodes from ‘S’ to ‘F".
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How the Parser works?

For example, S-1-3-5-F is a
path.

Figure: A sample Path
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How the Parser works?

Figure: Relations

Figure: Adjacency and Possible
paths
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How the Parser works?

Figure: Relations

Figure: Adjacency and Possible
paths
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How the Parser works?

Figure: Relations

Figure: Adjacency and Possible
paths
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How the Parser works?

Figure: Relations

Figure: Adjacency and Possible
paths
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How the Parser works?

Figure: Relations

Figure: Adjacency and Possible
paths
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Modifications in the Algorithm:

» Bypass nodes corresponding to empty relations
No incoming arrows corresponding to Nodes 2 and 5.
Hence remove them.
Modified graph showing paths is
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Modifications in the Algorithm:

» Remove all the viesana relations, and put them in a viSesana
bag.
Sentence: $urah ramah vanam gacchati
Original graph with viéesana relation:
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Modifications in the Algorithm:

» Remove all the visesana relations, and put them in a viSesana
bag.
Sentence: $urah ramah vanam gacchati
Original graph with viéesana relation:

Visesana bag: ‘ Node=2 ‘ Node=1 ‘
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Modifications in the Algorithm:

» Remove all the visesana relations, and put them in a viSesana
bag.
Sentence: $urah ramah vanam gacchati
Original graph with viéesana relation:

Visesana bag: ‘ Node=2 ‘ Node=1 ‘
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Parsed output for

$trah ramah vanam gacchati

Parse: 1 of 1; Cost = 77

{7}
{2;95}(3)

A20N €4
35/36



Parsed output for

tapasvi valmikih tapas-svadhyaya-niratam vag-vidam varam
munipungavam naradam paripapraccha

uft_sel {amify; foiem ; uo;ueeivdm e, ganfa 1(8)

Pl

aeHIH{g} ArE{g}
{1;%9}(2) {2;5@H7)
lﬁﬁwﬂ[ /éﬁqu&:ﬁm faretaory
a9} AfF-gwa{y} w{Y} ;- FrA- P4}
{1;%0}(1) {2;u0}(6) {2;%}(5) {2,;9%}(3)
[
\J
e
Parse: 1 of 3; Cost = 514 T;I.@i{(%})
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