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[Abstract]

In this paper, we suggest the method to improve the existing method leaning context-free grammar(CFG)
using tabular representation(TBL) as a chromosome of genetic algorithm in grammatical inference and show
the more efficient experimental result. We have two improvements. The first is to improve the formula to
reflect the learning evaluation of positive and negative examples at the same time for the fitness function.
The second is to classify partitions corresponding to TBLs generated from positive learning examples
according to the size of the learning string, proceed with the evolution process by class, and adjust the
composition ratio according to the success rate to apply the learning method linked to survival in the next
generation. These improvements provide better efficiency than the existing method by solving the complexity
and difficulty in the crossover and generalization steps between several individuals according to the size of
the learning examples. We experiment with the languages proposed in the existing method, and the results
show a rather fast generation rate that takes fewer generations to complete learning with the same success
rate than the existing method. In the future, this method can be tried for extended CYK, and furthermore,
it suggests the possibility of being applied to more complex parsing tables.
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I. Introduction
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Table 1. CYK parsing algorithm
e Input:
W = aj, .., ap - input string of CFG G
P[1,n] : array of set of nonterminals. Initally O.
e Output:

Successful if P[1,n] includes a start symbol.

fori=1.n
for every A -> ai, add A to P[i,1].
forj=2..n

for i =1 ... nj+1
for k =1 ... j-1
for all A -> T4T, where T; in P[i,k] and
T, in Pli+k, j-K]
add A to PIi,jl.
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Fig. 1. CYK parse table of input string ‘abaab’
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Fig. 2. (a) all possible representations of grammatical
structures (b) nonterminal symbols of generated TBL for
input string ‘aabb’
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3.2 TBL algorithm
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Table 2. TBL algorithm

e Input:
- U is a set of all learning examples,
u=U u U,
where U" is a set of positive examples and
U™ is a set of negative examples.
e Output:
- CFG G(T(U")/m.
1. For each weU", construct T(w).
2. For each weU’,
induce primitive G(T(w))2t renamed G"(T(w)).
3. Generate union of all pr|m|t|ve CFGs,
G(T(UY) = UweuGM(T(w)).
4. Find minimal partition .,
where G(T(U")/m. is identical to U.
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1. Relation of nonterminals in TBL
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Fig. 3. Relations of nonterminal symbols and its
production rules
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Table 3. Improved TBL algorithm

initialization

TBL

Generate
primitive partitions
TBL,, TBL,, ... , TBL,

=

Generate categories
TBL,, TBL,, ..., TBL,

positive input strings
Wy, Wy, o, Wy

current_gen = 0

no current_gen
< MAX_GEN t

yes

results

evalauation(partition)

For each partition,

-~ evaluate the value of its fitness as
*| learning result of U* and U~

E 3

Select best partitions from each category | selection
into next generation.

evaluation

E 3
Adjust the number of categories and the
number of partitions according to
successful runs and balance the contents.
E

generalization

Given any partition py,

Compute its fitness |
value for U according
to corresponding |
category TBLp,.
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=2

mutation |

| special deletion |

current_gen++

IV. Implementation and experimental
results

1. Implementation
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2. Experimental results
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He Aoie] ReS ez ehld Fig. 49 ATt

Table 4. Learning result of examples for
Li={a"b"c™ | nm=>1}
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Fig. 4. Comparison of two methods for
Li={a""c™ | n,m=1}

2.2 Experiment for L={ac"Ubc" | n>1}
5 WA Qlojof] et ARlo) Auk= ot 22 2o
e 9 =ik

CFG Ly = (N, {a,b,c}, P, S), where

N = { <111>, <211>, <311>, <212>, <313>}

P = { S—<313>,
<313>—<111><212>, <313>—><211><212>
<313>—<111><311>, <313>—<211><311>,
<212>—<212><311>, <212>—<312><311>
<111>—a, <211>—b, <311>—c }

o] Aol Zuh= Table 504 UERd lef o] 37
o] o Solut B9 oS0 thsto T AvpEoz 100%
552 HolaL 7 YR 100% J5E0 =2 A
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Aoigte 2ee= e 252 Fig. 59F 2t

Table 5. Learning result of examples for
L={ac"Ubc" | n=1}

existing method improved method

existing method improved method
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V. Conclusions
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