
It may not be enough just to look the book through. Give it a try-
in c lass and you, too, will be delighted. 

N. Divinsky, Universi ty of Br i t i sh Columbia 

Computation: Finite and infinite machines , by Marvin Minsky. 
Englewood Cliffs, N. J. , P ren t i ce Hall , xvii + 3 17 pages . $12.00. 

"The main goal of this book is to introduce the r eade r to the 
concept of effective p r o c e d u r e " . The concepts effective procedure , 
algori thm, computability and decidability a re studied using three 
different approaches : machines performing cer ta in actions, r e cu r s ive 
functions and symbol manipulation (Post) s y s t e m s . 

The book is self-contained and includes a number of exerc i ses 
with pa r t i a l solutions to the harder p r o b l e m s . It provides a good text
book at the undergraduate level . F o r m a l language is reduced to a 
minimum throughout. This is admirably achieved without apparent loss 
of conciseness or r igor . Thus the beginning student is introduced to a 
surpr is ing var ie ty of resu l t s and proofs in a le isure ly but convincing 
manner . 

Summarizing, the book is an excellent introduction to 
computability theory. A m o r e detailed discussion of the contents of the 
book follows. 

P a r t I (Fin i te-s ta te machines) : F in i t e - s t a t e machines a re 
discussed from three points of view: as de te rminis t ic devices with a 
finite amount of memory whose behaviour is charac ter ized by a t rans i t ion 
function and a response function, as neura l networks (1) built from a 
smal l number of basic p a r t s , and as defining sets of words which can be 
described using regular express ions . The equivalence of the three 
approaches is demons t ra ted . The author d i scusses var ious a l ternat ives 
for the basic pa r t s which can be chosen to form a neura l network. P a r t 
I is not an introduction to f in i te-s ta te machines as such (thus basic 
ideas such as min imal state machines a re not mentioned) but provides 
a foundation for further examination of the concept of effective 
p rocedure . 

Pa r t s II and III (Infinite machines and symbol-manipulat ion 
sys tems) : Turing machines a re introduced followed by an explanation 
and discussion of Tur ing 's (Church's) Thesis that Turing machines can be 
used for adequately defining the concept of a lgor i thm. A universa l 
Turing machine is constructed. The halting and related problems for 
Turing machines a re proved undecidable. P r imi t ive r ecu r s ive functions 
are introduced. The reason for their l imitation is pointed out, leading 
in a natural manner to general r ecu r s ive functions. McCar thy ' s 
conditional express ions are discussed as an al ternat ive approach. A 
simple computer- l ike machine, the p r o g r a m machine (having only 4 types 
of instruct ions and 4 r e g i s t e r s , each able to hold one posit ive integer) 
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i s i n t r o d u c e d , g iv ing an a l t e r n a t i v e and p o s s i b l y m o r e i n t u i t i v e 
f o r m u l a t i o n of the c o n c e p t of e f fec t ive p r o c e d u r e . The d i s c u s s i o n of the 
s y m b o l m a n i p u l a t i o n s y s t e m s of P o s t (2) s h e d s new l ight on the 
i m p o r t a n c e of the c o n c e p t of c o m p u t a b i l i t y . 

An e l e g a n t p roof i s g i v e n for the d i f f icul t P o s t n o r m a l f o r m 
( c a n o n i c a l s y s t e m s ) t h e o r e m , a l s o y i e ld ing a s h o r t p roof of the 
u n d e c i d a b i l i t y of P o s t ' s c o r r e s p o n d e n c e p r o b l e m (3) . F i n a l l y , a d d i t i o n a l 
u n i v e r s a l ( i . e . T u r i n g m a c h i n e e q u i v a l e n t ) d e v i c e s a r e de f ined : two 
r e g i s t e r p r o g r a m m a c h i n e s (ob ta ined f r o m the 4 - r e g i s t e r m a c h i n e s 
u s i n g a s i m p l e G o e d e l i ncod ing) , o n e - r e g i s t e r p r o g r a m m a c h i n e s , 
t w o - t a p e n o n - w r i t i n g T u r i n g m a c h i n e s and P o s t t a g - s y s t e m s . F o l l o w i n g 
S h a n n o n ' s s u g g e s t i o n to m e a s u r e the s i z e of a u n i v e r s a l T u r i n g m a c h i n e 
by i t s s t a t e - s y m b o l p r o d u c t , the book i n c o r p o r a t e s P r o f . M i n s k y ' s own 
c o n s t r u c t i o n of a 4 - s y m b o l 7 - s t a t e u n i v e r s a l T u r i n g m a c h i n e , the 
s m a l l e s t s u c h m a c h i n e known to d a t e . The v a r i o u s f o r m u l a t i o n s of 
e f fec t ive p r o c e d u r e a r e p r o v e d e q u i v a l e n t by a c h a i n of t h e o r e m s , p a r t l y 
in P a r t II, p a r t l y in P a r t I I I : T u r i n g m a c h i n e c o m p u t a b i l i t y i m p l i e s 
g e n e r a l - r e c u r s i v e c o m p u t a b i l i t y , t h i s i m p l i e s p r o g r a m - m a c h i n e 
c o m p u t a b i l i t y , t h i s i m p l i e s t w o - r e g i s t e r m a c h i n e c o m p u t a b i l i t y , th i s 
i m p l i e s T u r i n g m a c h i n e c o m p u t a b i l i t y ; T u r i n g m a c h i n e c o m p u t a b i l i t y 
i m p l i e s P o s t - t a g - s y s t e m c o m p u t a b i l i t y , and v i c e v e r s a . 

(1) The t e r m i n o l o g y of "A l o g i c a l c a l c u l u s of the i d e a s i m m a n e n t in 
n e r v o u s a c t i v i t y " , M c C u l l o c h W. S. , and P i t t s W. , i s u s e d . 
In : B u l l e t i n of M a t h e m a t i c a l B i o p h y s i c s , 5 (1943), p a g e s 1 1 5 - 1 3 3 . 

(Z) I n t r o d u c e d o r i g i n a l l y for i n v e s t i g a t i n g p r o p e r t i e s of p r o o f s 
in f o r m a l s y s t e m s . 

(3) A d i r e c t and s h o r t p roof of th i s t h e o r e m , b a s e d on the e q u i v a l e n c e 
of p r o d u c t i o n s y s t e m s and T u r i n g m a c h i n e s , i s found in "New 
p r o o f s of old t h e o r e m s in logic and f o r m a l l i n g u i s t i c " , F loyd R. W. 
C a r n e g i e I n s t , of T e c h n o l o g y , P i t t s b u r g h 1966 . 13 p a g e s . 

H . M a u r e r , U n i v e r s i t y of C a l g a r y 

O e u v r e s m a t h é m a t i q u e s , by R a p h a e l S a l e m . H e r m a n n , P a r i s , 
1967 . 648 p a g e s . 90 F . 

R a p h a e l S a l e m (1898-1963) w a s a m a t h e m a t i c i a n of c o n s u m m a t e 
a r t i s t r y , d e e p i n s i g h t and g r e a t p r o w e s s . H i s r e m a r k a b l e e x p o s i t i o n s 
of the b r o a d , y e t uni f ied , r a n g e of i d e a s he c o n s i d e r e d m a k e h i s w o r k a 
p l e a s u r e to r e a d . 

He w a s a l s o a w a r m , k ind ly and l ive ly p e r s o n a l i t y . 

On bo th s c i e n t i f i c and h u m a n g r o u n d s the m a t h e m a t i c a l c o m m u n i t y 
w i l l w e l c o m e the i s s u a n c e of h i s w r i t i n g s . It i s v e r y use fu l to have 
a v a i l a b l e a g a i n the (out of p r i n t ) m o n o g r a p h w h i c h w a s h i s d o c t o r a l 
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