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Panini's Sivasitras
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a-i-un||r-lk||e-on||ai-aue ||hayavarat || lan ||namanananam |[jhabhan ||

ghadhadhas||jabagadadas || khaphachathathacatatav||kapay || Sasasar||hal ||
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Phonological rules

A 1s replaced by B if preceded by C and followed by D
 inmodern form: 4 — B/c_»p

e as context-sensitive rule: ¢AD — CBD
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Phonological rules

A 1s replaced by B if preceded by C and followed by D
 inmodern form: 4 — B/c_»p

e as context-sensitive rule: ¢AD — CBD

Example: final devoicing in German (Hunde - Hund)

[d]—=[t]/ _# [bl—=Ip]l/ # I[gl—=lk]/ #, ..
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Phonological rules

A 1s replaced by B if preceded by C and followed by D
 inmodern form: 4 — B/c_»p

as context-sensitive rule: ¢4AD — CBD

Example: final devoicing in German (Hunde - Hund)

[d]—=[t]/ _# [bl—=Ip]l/ # I[gl—=lk]/ #, ..

+consonantal +consonantal
—nasal — | —nasal
+voiced —voiced
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Panini's coding of rules

Aﬁ“ B/C’_D
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Panini's coding of rules
A— B/c b

A + genitive, B + nominative, C + ablative, d + locative
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Panini's coding of rules
A— B/c b

A + genitive, B + nominative, C + ablative, d + locative

6.1.77. iko yan aci (W qui 3;||a)
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Panini's coding of rules
A— B/c b

A + genitive, B + nominative, C + ablative, d + locative
6.1.77. iko yan aci (W qul A | a)

[ﬂ{} genitive b"alﬂ nominative [ac} locative
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Panini's coding of rules
A— B/c b

A + genitive, B + nominative, C + ablative, d + locative
6.1.77. iko yan aci (W qul A | a)

[ﬂ{} genitive b"alﬂ nominative [ac} locative

iK] — [yN|/__ aC]
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Panini's Sivasitras
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Pan

ni's Sivasitras

anubandha

1.] a i u N
2, r ! K
3. e 0 N
4. ai au C
5.1 h y A r T
siitras 6. ! N
7.1 1 m n n n M
8. | jn bh N
9. gh dh dh 3
10. | j b g d d S

11. | kh ph ch th th
C t t Vv
12. | k p Y
13. § 3 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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Phonological classes/

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

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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Phonological classes/

pratyaharas
1 a @ u N
2 I ] K
3 e 0 N
4 ai au ©
5 h i T
6 ] N
7.1 1 m n n n M
8. | jh bh N
1C

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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Minimality criteria

1. The length of the whole list 1s minimal.

2. The length of the sublist of the anubandhas 1s
minimal and the length of the whole list is as
short as possible.

3. The length of the sublist of the sounds 1s minimal
and the length of the whole list is as short as
possible.

e
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Minimality criteria

1. The length of the whole list 1s minimal.

2. The length of the sublist of the anubandhas 1s
minimal and the length of the whole list is as
short as possible.

3. The length of the sublist of the sounds 1s minimal
and the length of the whole list is as short as
possible.

— no duplication of £
— less anubandhas
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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}}

S-alphabet (A,>,<) of ®: ed M, cifM, ghMb M, aM

alphabet
marker

total order on AUX
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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}}

S-alphabet (A,X,<) of ®: ed M, cifM, ghMb M, aM
alphabet

marker

total order on AUX
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S-encodability and
planar formal concept lattices

If @ is S-encodable, then the formal concept lattice
B(®, A.>) is planar
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S-encodability and
planar formal concept lattices

If @ is S-encodable, then the formal concept lattice
B(®, A, >)is planar
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L fe concept lattice for Panini's phonological classes
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S-encodability and
planar formal concept lattices

Criterion of Kuratowski:
A graph is planar iff it has neither
K> nor K, 5 as a minor.

K5
Ks 3 part of the concept lattice for
L Panini's phonological classes
c /’f%
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S-encodability and
planar formal concept lattices

Criterion of Kuratowski:
A graph is planar iff it has neither
K> nor K, 5 as a minor.

>
K5
Kss part of the concept lattice for
. Panini's phonological classes
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K® is a minor of the concept lattice
for Panini's phonological classes
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K® is a minor of the concept lattice
for Panini's phonological classes
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K® is a minor of the concept lattice
for Panini's phonological classes
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K® is a minor of the concept lattice
for Panini's phonological classes
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K® is a minor of the concept lattice
for Panini's phonological classes
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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

d=PU{{a}l:ac A}

The following statements are equivalent:
1. @1is S-encodable
2. B(®, A, >)is planar

T2

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

— PU{{a}:a e A)
The following statements are equivalent:
1. @1is S-encodable
2. B(®, A, >)isplanar

N

NS o={{d,e},{b,c,d,f,}.{a,b}.{b,c,d}}
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Existence of S-alphabets

d=PU{{a}l:ac A}
The following statements are equivalent:
1. @i1s S-encodable
2. B(®, A, >)is planar
3. the S-graph contains all attribute concepts

.~ not S-encodable S-encodable
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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

a b M,

e

e

('/’f/
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Construction of S-alphabets

ab M, c

e
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Construction of S-alphabets

a b M, cgh

e
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Construction of S-alphabets

ab M cghM,c

e
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Construction of S-alphabets

ab M, cghM,cif
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Construction of S-alphabets

ab M cghM,cifM;c

e
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Construction of S-alphabets

ab M cghM,cifM;cd

e

< /'f%
E”\]”\{/l%lggﬁ% Wiebke Petersen [ICCS 2005

/ H
UN
DUSSELDORF



Construction of S-alphabets

ab M cghM,cifM;cdM,e M

e
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Construction of S-alphabets

abMcghMXifM, Xd M, e M

e
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Panini's Sivasiitras are optimal
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Panini's Sivasiitras are optimal
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Panini's Sivasiitras are optimal

-1z =
= s
[(TTTT 1]

r2=
—'n
-
] ]
2 u l i

I o I I IGE

ot —
. " -

=
P o
yah3_31
=

o
-
s
=
o
/';4/"

<

e
HEINRICH HEINE .
UN IV%RSITAT Wiebke Petersen ICCS 2005
DUSSELDORTF






