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Panini's Sivasitras

anubandha

1. ] a i u N
2- r ! K
3. e 0 N
4. ai au C
3. h Y v f T
sutras 6. I N
7.1 1 m n n n M
8. | jh bh N
9. ch dh dh S
10. | ] b g d d S

11. | kh ph ch th th
C t t Vv
12. | k p Y
13. S S S R
14. | h L
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Phonological classes/

pratyaharas
1 a 1 u N
2 r ] K
3 e 0 N
4 ail au C
5.1 h y v i T
6 ] N
7 il m n n n M
8. | jh bh N

Phonological classes are denoted by pratyaharas.

E.g., the pratyadhara iC denotes the set of segments in the
continuous sequence starting with / and ending with au, the last
element before the anubandha C.
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Questions around Panini's
Sivasutras

« Are Panini's Sivasitras perfect?
— Is the number of stop markers minimal?
— Is the duplication of 'h' necessary?
* Is it possible to decide whether a set of
sets has a Sivasitras-style representa-
tion”?

« How to construct an optimal Sivasitras-
style representation?

/4‘7:‘/4/‘/
. =t

ot
HEINRICH HEINE .
UNIVERSITAT Wiebke Petersen MOL 8

DUSSELDORF



Basic concepts

S-encodable set of sets:  ®={{d,e},{b,c,d,f,g,h,i},{a,b},{f,i}.{c.d,e,f,g,h,i},{g,h}}
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alphabet

marker
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{d.e}

Hasse-diagram (H(®),2) _—Y
for the set of intersections
of elements from OU{A}:

Lo ,b; ldl ’f’ ’hl.
fiit {a,b,c,de,f,g,h,i}
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S-encodability and
planar Hasse-diagrams

If @ is S-encodable, then the Hasse-diagram
of (H(®P),2) is planar
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S-encodability and
planar Hasse-diagrams

If @ is S-encodable, then the Hasse-diagram
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S-encodability and
planar Hasse-diagrams

Criterion of Kuratowski:
A graph is planar iff it has neither
Ks nor K, ; as a minor.

K5
K;; part of the Hasse-diagram for
e Panini's pratyaharas
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K5 is a minor of the Hasse-
diagram for the pratyaharas
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We are not done yet!

A

plane but not S-encodable!

®={{d,e},{b,c,d,f,},{a,b},{b,c,d}}
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Existence of S-alphabets

An S-alphabet of @ exists iff
1. a plane Hasse-diagram for (H(®),2) exists and

2. for every be A the S-graph contains a node labeled with b

S-encodable not S-encodable

,4;"’/

('/’/%

/ HEINRICH HEINE .
UN lv%p\gnm Wiebke Petersen MOL 8 10
DUSSELDORF



4'/“%

Construction of S-alphabets
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Construction of S-alphabets
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Construction of S-alphabets
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Construction of S-alphabets
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Construction of S-alphabets
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Panini's Sivasitras are perfect
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Panini's Sivasitras are perfect
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