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Abstrac t

The granmatical- inference problem is the problen to derlve for

a given set of  data (a sample) a sui table grarnnar in a c lass of

languages. Usual-Iy the sanple ls f inite, wh1le the grammar is

thought.  to generate an inf in i te language. In a more logical  context

the same problen is known as ?!1ncomp3-ete induct j -onl t .
Several  not ions of  f rgramnat ical  inferencerr  have been developed

druing the laet  years.  Anong the most pronis i -ng are rr iCent l f icat ion

in  the  l im i t  by  e i ther  fu l l  in fo rmat ion  or  by  pos i t i ve  in fo rmat ion f '
(Gold 1967),  where posi t ive informat ion menas a sympte which contafns

only examples of the langup.ge to be generateC, whiie fr"rl l  inforrnation
descr ibes  samples  wh lch  conta lon  a lso  counter -exampl -es  ( i "e .  s t r ings

of the languagets cornpl-ement) .  Another useful-  not ion is l tstrong

approachabi t r - i - tyrr  as i t  is  def ined in Feldmants paper on decidabi l ty

of  grammatical  inferenceo ldent l f icat ion denands that,  the learning

algor i thm wi l l  der ive f rom the sample af ter  some t ime a steadyn

correct  hypotheses on the granmar to be learned, whI- le strong

approachabi-l ity denands the eliminatlon of false hypotheses during
the lerning process and the guess of  a correct  hypotheses for an
inf in i te number of  t lnes whl l -e processing the ( inf in j - te)  sample.
Strong approachabl l i ty  is  thus a weaker not ion than ident i f icat lon"
We apply these notions to the faritr-ies of languages ehown in
the diagrarno fhe baslc -f,amll-ies of languages in the diagram are

recurs ive  enumarab le  (RE) ,  con tex t -sens i t i ve  (CS1 n  contex t - f ree  (Cf ; ,

regular (REG), and the L- languages 0L and iL" The abbreviat j -ons DoP

and E stand f ,or  determl-nist ic,  propagat ing (=non-erasing) n and
ar rJ -  anr i  a r i  " rFq* , _ p e c t t v e i y .

We wi l l  ehow the f ,o l lo . ls ing resul ts ,  s fu ich const i * -u . fe  a f rame for

the fur ther  invest igat ion of  the grammat ica l  j -n ference problem

f ,o r  L -sys tems i
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Re la t l ons  be tween  Chonsky -c lasses  and  L -sys tems .  L ines  mean

proper  i nc ius lon .

The language fanil ies DOL and PDOL

wi th  pos i t i ve  i n fo rma t ion .

A l l  o the r  f am i l i es  o f  l anguages  a re

infornaat lon a lone.

The language farn i ly  EIL is  not  genera l ly  ident j - f iab le in  the l imi t .

The languqe fami l re  :  w: - th  so ivable membership problem (worc i  problem)

are ic ient i f iab le in  the i imi t  wi th  fu l l -  in for :nat ion.  This  inc ludes

cs  and  i t s  subc lasses  EOL,  OL ,  CF ,  NL ,  P0L ,  REG'  and  DPOL.

The language fare i ly  IL  is  ident i f iab ie in  the l imi t  under  cer ta in

rest r i -c  t ions .

Re  fe rences

(1 )  Go Id ,  M . ,  Language  ld .en t i f i ca t i on  i n  t he  l im : - t ,  I n f  .  &  Con t ro l ,

10214?-474 ,  1967 .
(Z )  Fe ldman ,  J . ,  Some dec idab i i - i t y  resu l t s  on -g ranmat i ca i  i n fe rence

and  comp lex i t y ,  f n f .  &  Con t ro l ,  2Az  244 -262 ,  197? '

3 )  H e r m a n ,  G . T .  &  R o a e n b e r g r G " ,  D e v e J - o p n e n t a l  s y i e n s  a n d  L a n g u a g e s n

Nor t ,h -Ho iLand ,  Ams te rdan ,  197 ,  "

A a -
Ll!

/ \
, / \

, / \
, / \
L P O
\ J

\ , /
\ , /

\ . /

PDOL

&
I
l

EOL

A
t
I
I
I

I

C F

s
I
t

REG

are  i den t l f i ab ie  i n  t he  hmi l
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