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A b s t r a c t  

Among the va r ious  types  of s t r u c t u r e s  used  for  s to r ing  and r e p r e s e n t i n g  data  t h e r e  

a r e  n u m e r o u s  non l inea r  types,  e . g . ,  t r e e s  (Samuel ,  1959), l inked s t r u c t u r e s  (Newell and 

Simon, 1956), and n - d i m e n s i o n a l  a r r a y s  ( H a r t m a n i s  and S tea rns ,  1965); n e v e r t h e l e s s ,  m o s t  

t heo re t i ca l  mode ls  of computa t ion  a d h e r e  to the tape model  of s t o r age  s t r u c t u r e ,  e . g . ,  

Tur iug  a c c e p t o r s ,  pushdown a c c e p t o r s ,  and s tack  a c e e p t o r s .  Cus tomar i l y ,  the non l inea r  

types a r e  l i n e a r i z e d  so that  the in fo rmat ion  s to red  in them is  r e p r e s e n t e d  on a tape.  How- 

eve r ,  t h i s  r e p r e s e n t a t i o n  may  be unsu i tab le  for  v a r i o u s  r e a s o n s .  F o r  example ,  in the c a s e  

of l i n e a r  coding of o rgan ic  compounds ,  d i f f icu l t ies  a r i s e  with  unique r e p r e s e n t a b i l i t y  and 

decodabi l i ty .  P e r h a p s  the m o s t  s e r i ous  d i sadvan tage  of l i uea r i za t ion  is  tha t  i t  c o m p l i c a t e s  

the p e r f o r m a n c e  of na tu ra l ly  and s t r u c t u r a l l y  dependent  ope ra t i ons  on the  data. 

In r e c e n t  y e a r s  much  of the r e s e a r c h  on f o r m a l  l anguages  ha s  been  within the 

f r a m e w o r k  of AFL  theory  (Giusburg  and Gre ibach ,  1969), i . e . ,  the s tudy of c e r t a i n  f ami l i e s  

of fo rma l  languages  ca l l ed  "AFL" ,  S imi la r ly ,  much  of the r e s e a r c h  on accep t ing  dev ices  

has  been made  within the f r a m e w o r k  of AFA theory  (Ginsburg  and Gre ibaeh ,  1969), i . e . ,  

the s tudy of c e r t a i n  f ami l i e s  of one-way,  n o n d e t e r m i n i s t i c ,  s ingle  s to rage  tape a e c e p t o r s  

ca l l ed  "AFA".  It is  known that ,  in a na t u r a l  m anne r ,  AFA give r i s e  to AFL and, conve r se ly ,  

AFL  give r i s e  to AFA.  In AFA theory ,  s e v e r a l  a l t e r n a t i v e s  to the s ingle  tape s to rage  s t r u c -  

tu re  of a e c e p t o r s  have been cons ide red .  F o r  example ,  nes t ed  mul t i t ape  AFA a r e  used  in 

Gre ibaeh  and G insbu rg  (1972) to give a d e v i c e - c h a r a c t e r i z a t i o n  of the subs t i tu t ion  of one 

full  AFL  into ano the r .  A gene ra l i z a t i on  of th is  is used  in G r e i b a c h  (1970) to give a 

c h a r a c t e r i z a t i o n  of nes t ed  i t e r a t e d  s u b s t i t u t i o n - c l o s e d  full  AFL.  In each  of these  c a s e s ,  

l i nea r i za t i ou  is  employed  to show tha t  c e r t a i n  f ami l i e s  of a c c e p t o r s  with  g e n e r a l i z e d  s t o r age  

s t r u c t u r e  a r e  equivalent ,  f r o m  the point  of view of languages  defined,  to o r d i n a r y  AFA, i . e . ,  

the s ing le - t ape  kind. The purpose  of th i s  pape r  is to in t roduce  a c l a s s  of f ami l i e s  of a c c e p -  

t o t s  ca l l ed  " s t r u c t u r e d - s t o r a g e  AFA"  ( abb r ev i a t ed  "SS-AFA")  in which  the a u x i l i a r y  s t o r -  

age is  of a ve ry  gene ra l  fo rm.  Indeed,  the aux i l i a ry  s to rage  is  gene ra l  enough so that  SS- 

AFA include o r d i n a r y  AFA and d i f fe ren t  k inds  of mul t i t ape  AFA, as  well  as  va r ious  f ami l i e s  

of a c c e p t o r s  obta ined by impos ing  g e o m e t r i c a l  or  g raph ica l  s t r u c t u r e s  on the aux i l i a ry  

storage. 



71 

The paper  i s  divided into t h r e e  sec t ions .  Section 1 in t roduces  SS-AFA. Section 2 

e s t a b l i s h e s  the bas ic  fact  that,  f r om the point  of view of defining languages ,  SS-AFA a r e  

equiva lent  to o r d i n a r y  AFA.  (This  r e s u l t  e l i m i n a t e s  the need to employ the l i nea r i za t i on  

p r o c e s s  each  t ime  a new SS-AFA is  encoun te red . )  Section 2 a l so  examines  the ef fec t  of 

impos ing  c e r t a i n  f in i t eness  condi t ions  on the s to rage  s t r u c t u r e  of SS-AFA. Section 3 con -  

s i d e r s  a va r i e t y  of d i f f e ren t  example s  of SS-AFA, each  of which  e i t h e r  is  a l r e a d y  in the 

l i t e r a t u r e  or  p o s s e s s e s  a s to rage  s t r u c t u r e  of some  p rominence .  In view of the n u m e r o u s  

spec ia l  i n s t a n c e s  of SS-AFA, i t  i s  r e a s o n a b l e  to expec t  tha t  the placing of a p p r o p r i a t e  r e -  

s t r i c t i o n s  on SS-AFA wil l  be a useful  tool in obta in ing  new c l a s s e s  of a c c e p t o r s  and c o r r e -  

sponding families of languages .  
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