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ABSTRACT 
A genera l method f o r the i n f e r e n c e of r e 
c u r s i v e f u n c t i o n s (programs) from exam
p les o f computa t ions i s d e s c r i b e d . I t i s 
based on the so c a l l e d a l g e b r a i c semant ics 
of r e c u r s i v e program schemes and in t h i s 
paper main ly a p p l i e d to the r e p r e s e n t a 
t i o n and i n d u c t i o n o f i n f i n i t e concepts 
and r e c u r s i v e a c t i o n sequences (which are 
of impor tance f o r problem s o l v i n g and 
h i e r a r c h i c a l p l a n n i n g ) . A d d i t i o n a l l y , the 
use of r e c u r s i v e program schemes leads to 
a new p r i n c i p l e of g e n e r a l i z a t i o n in the 
sense t h a t f a m i l i e s o f s t r u c t u r e s o r 
c lasses of programs cou ld be t r e a t e d s i m 
u l t a n e o u s l y and t h a t a l r e a d y e x i s t i n g s o 
l u t i o n s o f o l d problems cou ld be t r a n s 
f e r r e d to new problems which have to be 
so l ved . 

1 . I n t r o d u c t i o n 

Program s y n t h e s i s by i n d u c t i o n as opposed 
to program s y n t h e s i s by deduc t i on from 
i n p u t - o u t p u t s p e c i f i c a t i o n s becomes a 
mat te r o f i n c r e a s i n g i n t e r e s t i n A I and 
Computer Sc ience . In t h i s f i e l d much work 
has d e a l t w i t h the s y n t h e s i s o f LISP p r o 
grams from examples o f computa t ions / 3 / , 
/ V , / 5 / . 
We are i n t e r e s t e d on the one hand in the 
development of a genera l f o rma l i sm not de 
pending on a s p e c i f i c programming l a n 
guage and on the o the r hand in the i n d u c 
t i o n o f c e r t a i n i n f i n i t e concepts and r e 
c u r s i v e a c t i o n sequences ex tend ing i n 
t h i s way our e a r l i e r work on concept 
l e a r n i n g / 6 / , / 7 / . B y i n f i n i t e concepts 
we mean c l asses of s t r i n g s and o t h e r 
s t u c t u r e s hav ing some i n t r i n s i c p e r i o d i 
c i t y ( I n P a t t e r n R e c o g n i t i o n on l y f e a t u r e 
v e c t o r s o f f i x e d d i m e n s i o n a l i t y have been 
cons ide red so f a r ) . Our method is based 
on the so c a l l e d a l g e b r a i c semant ics and 
r e c u r s i v e program schemes /1/, / 2 / and i t 
i s i n t ended to p rov ide a g e n e r a l frame-
work f o r the abovementioned r e p r e s e n t a t i o n 
and i n d u c t i o n problems* The i n d u c t i o n 
p r i n c i p l e we i n t r o d u c e i n t h i s paper i s a 
more g e n e r a l v e r s i o n of SUMMERS' main s y n 
t h e s i s theorem / 5 / . Our main aim i s t o 
a p p l y i t t o the r e p r e s e n t a t i o n and i n d u c 
t i o n o f r e c u r s i v e a c t i o n sequencee f rom 
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6* Conc lus ion 

A framework f o r r e p r e s e n t a t i o n and i n 
d u c t i o n o f i n f i n i t e concepts and a c t i o n 
sequences has been rep resen ted . I t was 
a p p l i e d t o examples taken f rom t y p i c a l A I 
domains, demons t ra t i ng the gene ra l c o n 
s t r u c t i o n a l g o r i t h m * The i n d u c t i o n p r i n 
c i p l e was f o rmu la ted w i t h the h e l p o f the 
KLEENE-8equence# E q u i v a l e n t l y the concept 
of a t r e e grammar cou ld have been a p p l i e d , 
i * e . our i n d u c t i o n problem i s e q u i v a l e n t 
to the problem of i d e n t i f i c a t i o n o f a t ree 
grammar* In our examples we have d e a l t 
w i t h the c o n s t r u c t i o n o f s i n g l e loops 
o n l y , m u l t i p l e ( nes ted ) loops can be 
t r e a t e d by a more s t e p procedure in a 
s i m i l a r manner* The use of program sche 
mes (RPS) i n s t e a d of programs a l l o w s one 
t o t r e a t c l asses o f f u n c t i o n s s i m u l t a n 
eous l y * Th i s can be used to a v o i d the 
f u l l s o l u t i o n o f new problems i f t h e r e 
e x i s t s a l r e a d y program schemes i somorph ic 
t o t hen* 
I n f u t u r e work w e w i l l i n v e s t i g a t e b r o a d 
e r c l asses o f f u n c t i o n s p l a y i n g an impo r 
t a n t r o l s i n A I research e s p e c i a l l y i n 
p i c t u r e r e c o g n i t i o n and p l a n n i n g . 
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