
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 

343 

https://doi.org/10.1017/S0008439500029362 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500029362


dissertation, "Essais sur les séries trigonometriques"(Actualites 
Scientifiques et Industrielles, 862, 1940). His other two monographs are 
omitted: "Algebraic Numbers and Fourier Series" (Boston, Heath, 1963) 
and one written in collaboration with J . - P . Kahane, "Ensembles 
parfai ts et s e r i e s t r igonometr ique" (Pa r i s , Hermann, 1963). 

The p resen t volume has a full-page informal snapshot of Salem, 
a photograph of one page of a handwritten manuscript, a complete 
bibliography of his mathemat ica l publications, a biographical sketch by 
A. Zygmund and a longer analysis of his r e s e a r c h by J. P . Kahane and 
A. Zygmund. 

Their illuminating and vivid comments add great ly to the value of 
this collection and to an appreciat ion of Salem's personal i ty and 
background. It i s , therefore , superfluous to inse r t here any additional 
r e m a r k s concerning the great value to a significant section of the world 
mathemat ica l community, crossing a var ie ty of important and active 
r e s e a r c h in te res t s , of having Salem's papers gathered in a single 
volume. 

Unfortunately, however, the publisher , despite his long 
experience of mathemat ica l books, has chosen to m a r this worthy 
undertaking with a major blunder . In a penny-pinching effort to keep 
costs down, the publisher has deleted the re fe rences collected at the ends 
of seventeen of Salem's last p a p e r s . Even worse : F r o m paper B-19 
(Power s e r i e s with in tegra l coefficients, Duke Math. J. v. 12 (1945), 
pages 153-172), five pages of mathemat ica l text, plus one page of 
re ferences , are miss ing , i . e . , pages 167-172 of the or iginal . This 
omission occurs at page 365 of the p re sen t Oeuvres . This saved the 
pr ice of photographic reproduct ion of a number of pages . But it means 
that a user of this volume will not be able to locate references cited in 
these papers without r ecourse to the journals in which they appeared 
originally, so that even c r o s s - r e f e r e n c e s to Salem's own contributions 
(reproduced in this volume) a re not provided in these c a s e s . 

This policy both de t rac t s considerably from the usefulness of the 
collection and makes its title somewhat of a m i s n o m e r . The pages of 
re ferences listed at the end of a mathemat ica l paper constitute an 
in tegral pa r t of that paper . 

The publisher should r eca l l the copies already distributed and 
replace them by volumes in which each of Salem's papers is contained in 
its ent i re ty . Should he elect to do so, the publisher would free himself 
from the self-condemnation of his integri ty which the p resen t copies 
r ep re sen t . And he would be rendering the mathemat ica l community a 
permanent service of high value. 

In any such r e impres s ion of Salem's works, usefulness would be 
enhanced also by retaining (in addition to consecutive pagination) the 
numerat ion on each page of the original publication, for ease in checking 
references to Salem's works, and also the original "by- l ines" in joint 
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ar t ic les so that u se r s of the collected works would be cer ta in of 
employing the p rec i se references as in the or ig inals . 

Lee Lorch, University of Alberta 

Introduction to e lementary vector analysis , by J. C. Tallack. 
Cambridge University P r e s s (The MacMillan Company of Canada Limited), 
1966. i + 140 pages . $3 .00 . 

The title of the book under review is to be taken l i teral ly for the 
ma te r i a l covered is the following: vector addition and subtraction, 
multiplication by sca l a r s , differentiation, integration and sca lar 
multiplication (dot products) . An anomaly is the absence of the c ross 
product . Although the book is intended to be brief, there seems little 
justification for this omission. 

The author in his preface states that his aim is "to provide an easy 
introduction" and that "although the ma te r i a l is of an e lementary nature, 
i t has been developed r igorously . " His aim has nearly been fulfilled in 
that the t rea tment of vectors proceeds intuitively through a discussion of 
displacements and geometry; at t imes , however, the reading is made 
more difficult because the author has failed in his attempt to make the 
development r igorous . In par t icu lar , the derivative of a vector is 
defined without giving any consideration - much less a definition - of the 
notion of the limit of a vector function of a sca la r . The integral of a 
vector function is defined as the ant i -der ivat ive; yet, the author moves 
ahead expecting the reader to swallow the line integral with absolutely 
no mathemat ica l definition'. 

In the r ev iewer ' s opinion, the content is too bare for use in 
standard vector analysis courses offered in Canada and the United States, 
and the ma te r i a l is inappropriate for the new vector courses being 
developed for prospect ive secondary t eache r s . 

S. Schuster, University of Minnesota 

I terat ive solution of elliptic sys tems and applications to the 
neutron diffusion equations of reac tor physics, by Eugene L. Wachpress . 
P ren t i ce -Ha l l Inc. , Englewood Cliffs, N. J. , 1966. xiv + 299 pages . 
$12 .95 . 

This book deals with many aspects of the theory and pract ice of the 
numer ica l solution of the elliptic equations of reactor physics . It is based 
upon the author ' s experience in the naval reac tor p rogramme while 
employed at the Knolls Atomic Power Laboratory, Schenectady, N . Y . , 
and introduces a new non-l inear i terat ive procedure based upon the 
periodic application of a variat ional accelerat ion technique. The ear l ie r 
chapters of the book, dealing briefly with ma t r ix analysis and the formulation 
of d i sc re te boundary value problems, contain ma te r i a l which has been 
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