
Le Chapitre 6 par contre l'est infiniment plus. La topologie des 
réseaux en termes de bord et de cobord, séduira les esprits en mal 
d'usage de théories générales, ainsi que les applications aux lois de 
Kirchoff et à un problème de transport. Le Chapitre 7 final, dans les 
l imites de ses quelques pages, introduit quelques concepts relat i fs à la 
topologie a t ro is dimensions, qui reçoi t tant d 'attention dans la 
r echerche actuel lement . Sans doute aucune t race de ce l le -c i ici , ma i s 
les quelques commenta i res sur l 'or ientabil i té et les espaces de 
configuration sont remarquab les par leur c lar té et leur s impl ic i té . 

En définitive, un livre à r ecommander comme introduction à une 
par t ie de la topologie par t i cu l iè rement a t t rayante . Il faut fél ici ter 
l 'auteur d'avoir prouvé que ceci peut se faire dès les p r e m i è r e s années 
de college, et le r e m e r c i e r d 'avoir t racé le chemin si fe rmement , ce 
que soulignent les nombreux exerc ices et i l lus t ra t ions qui accompagnent 
chaque chapi t re . Une courte ma i s efficace bibliographie termine 
l ' ensemble . 

Quelques r a r e s fautes typographiques ont été r e l evées . Quelques 
figures ne sont pas t r è s c la i res (Exemple: fig. 1.30 p . 31), ou sont non 
convaincantes (fig. 5 .1 p . 134). Mais ce sont là véti l les auxquelles le 
lecteur ou l ' ins t ructeur r eméd ie r a faci lement . 

J. Troué, McGill Universi ty 

Analytic functions of severa l complex var iab les , by R. C. Gunning 
and Hugo Rossi , P ren t ice -Hal l , 1965. $12.95. 

This book has already established itself, in the short t ime it has 
been out, as a standard reference book for complex ana lys i s . One of the 
p r i m a r y reasons for this is that it is the only book available which d i rec ts 
the fundamental p rob lems of global analysis on complex spaces . The 
subject of severa l complex var iables has traveled a very evolutionary 
path. The f i rs t period of development included contributions by Cousin, 
Poincaré , E . E . Levi, Hartogs and others , which was summarized in the 
c lass ic text of 1934 by Behnke and Thullen. Starting from there Oka 
turned out a r emarkab le se r i e s of nine papers between 1934 and 1952 
solving severa l of the outstanding problems in the subject, notably the 
solution of Cousin's problem on a domain of holomorphy, and the 
solution to the Levi problem, giving a geometr ic charac ter iza t ion of 
domains of holomorphy. Henri Cartan made many important contributions 
to the subject during this period and one of the mos t noticeable 
innovations was the use of sheaf theory and the notion of coherent 
analytic sheaves introduced in Cartan's Seminare ENS of 1950-51. This 
gave a general i ty which ca r r ied far beyond their original applicabili ty. 
At about this time as general izat ions of Riemann surfaces and complex 
manifolds there appeared var ious definitions of complex spaces , due to 
Ser re and Behnke-Stein, as well as o the r s . Grauer t and R e m m e r t 
unified this theory in the 1950's, proving the equivalence of the var ious 
definitions, and making important contributions to the theory of coherent 
analytic sheaves on complex spaces . It is this development which is 
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presented in a modern framework by the book under review. An 
important new tool in several complex var iables , the solution to the 
d- Neumann problem on complex manifolds, due to J . J . Kohn, arose at 
the same time that this book was in preparat ion, and so is not included. 
On complex manifolds, this does p resen t an al ternative approach to the 
subject and to.some of the fundamental theorems . This point of view has 
been taken by Hormander in a more recent book on several complex 
va r i ab le s . However, the book by Gunning and Rossi is the only book 
which t rea t s these problems on complex spaces, for which the differential 
forms and par t ia l differential equation methods do not yet work. Basically 
the sheaf theory and proofs originally due to Oka go back to the Weie r s t r a s s 
point of view and power se r i e s , whereas the book by Hormander r ep re sen t s 
the latest step in a long line of developments coming from the Riemann 
point of view and the Dirichlet pr inciple . 

We shall now try to give a survey of some of the topics covered. 
Chapter I is one of the mos t e lementary and yet, at the same time, one 
of the deepest chapters in the book. It contains some basic facts which 
are p re requis i t e for the r e s t of the book such as the definitions of 
analytic objects in severa l complex var iables (complex manifolds, 
holomorphic maps , etc . ) and those facts which ca r ry over easily from 
function theory in one var iab le . Two sections are devoted to proving 
Oka's theorems on the solution to Cousin's (Mittag- Leffler ' s) problem 

for cer ta in domains in C , (i. e. given locally, principal pa r t s of a 
meromorphic function, find a global meromorphic function with these 
principal par t s ) , and to the theory of polynomial convexity using the 
original proof of Oka r ecas t into the language of differential fo rms . 
There are then two sections of independent in teres t , the f i rs t of which 
deals with the problem of simultaneous analytic continuation, a 
phenomenon discovered by Hartogs ' occurring in C n for n > 1. Here 

the authors give a complete solution for domains spread over C 

(unramified coverings of a subdomain of C to the envelope of holomorphy 

problem, i . e . finding a maximal domain over C to which all holomorphic 
functions in a domain D continue and proving that it is holomorphically 
convex. The second section deals with important applications of severa l 
complex, var iables to the theory of Banach a lgebras . 

In Chapter II is presented the c lass ica l theory of the local ring of 
convergent power se r ies at a point and the Weiers t rass prepara t ion 

theorem. In Chapter III analytic subvariet ies of C are discussed from 
a local point of view. The Nullstellensatz is proved using the Weiers t rass 
prepara t ion theorem to bridge the gap between polynomials and power 
s e r i e s . Then the local paramet r iza t ion for analytic subvariet ies is 
proved, giving a representa t ion of a local analytic subvariety (the common 
zeros of a finite number of holomorphic functions) as a ramified (analytic) 
cover of some lower d imensional subspace. 

Chapter IV introduces sheaf theory and develops the theory of 
sheaves of modules necessa ry to study analytic sheaves on subdomains 
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of C , which are (/-modules where / / i s the sheaf of germs of 

holomorphic functions in C . This theory is carried over to subvarieties 

of a s u b d o m a i n of C . Us ing t h a t a s a l o c a l m o d e l , the t h e o r y of 
a n a l y t i c s p a c e s i s i n t r o d u c e d in C h a p t e r V a s a r i n g e d s p a c e , t h a t i s , a 
t o p o l o g i c a l s p a c e wi th a s t r u c t u r e sheaf on i t , w h i c h i s l o c a l l y i s o m o r p h i c 

to a s u b v a r i e t y of a d o m a i n in C wi th i t s c o r r e s p o n d i n g s t r u c t u r e sheaf, 
i n t r o d u c e d in C h a p t e r IV. In t h i s c h a p t e r the e l e m e n t a r y t h e o r y of 
h o l o m o r p h i c func t ions on an a n a l y t i c s p a c e i s p r e s e n t e d , fo l lowed by 
R e m m e r t ' s p r o p e r m a p p i n g t h e o r e m . T h i s t h e o r e m a s s e r t s t h a t the 
i m a g e of an a n a l y t i c s p a c e u n d e r a p r o p e r h o l o m o r p h i c m a p i s a g a i n an 
a n a l y t i c s p a c e . T h i s i s u s e d to p r o v e the R e m m e r t - S t e i n t h e o r e m 
c o n c e r n i n g the c l o s u r e of a s u b v a r i e t y V def ined in a d o m a i n m i n u s a 
s u b v a r i e t y W. T h i s i s u s e d i n t u r n to p r o v e C h o w ' s t h e o r e m t h a t an 
a n a l y t i c s u b v a r i e t y of p r o j e c t i v e e p a c e iB a l g e b r a i c . 

v 
C h a p t e r VI p r e s e n t s the b a s i c t h e o r y of C e c h c o h o m o l o g y for 

p a r a c o m p a c t s p a c e s w i t h c o e f f i c i e n t s in a sheaf of A b e l i a n g r o u p s , and 
the f u n d a m e n t a l long e x a c t s e q u e n c e in c o h o m o l o g y a s s o c i a t e d to a s h o r t 
e x a c t s e q u e n c e of s h e a v e s i s p r e s e n t e d . R e s o l u t i o n s of s h e a v e s and the 
" a b s t r a c t de R h a m t h e o r e m " a r e u s e d to g ive an a l t e r n a t i v e 
r e p r e s e n t a t i o n for c o h o m o l o g y g r o u p s in t e r m s of d i f f e r e n t i a l f o r m s w h e n 
t h e r e i s a m a n i f o l d s t r u c t u r e p r e s e n t . At the end of t h i s c h a p t e r an 
i m p o r t a n t l e m m a due to C a r t a n c o n c e r n i n g h o l o m o r p h i c m a t r i c e s i s 
p r o v e d . F r o m t h i s , the a u t h o r s u s e t he c o h o m o l o g y t h e o r y and s y z y g y 
t h e o r y ( r e s o l u t i o n s by f r e e s h e a v e s ) to p i e c e t o g e t h e r l o c a l i n f o r m a t i o n 

i n o r d e r to o b t a i n a w e a k f o r m of C a r t a n ' s f a m o u s t h e o r e m s A and B 

for a p o l y d o m a i n in C . 

In C h a p t e r VII S te in s p a c e s a r e i n t r o d u c e d . T h e s e a r e the n a t u r a l 
g e n e r a l i z a t i o n s of d o m a i n s of h o l o m o r p h y to a b s t r a c t c o m p l e x s p a c e s . 
T h e y a r e a l s o a good g e n e r a l i z a t i o n to s e v e r a l c o m p l e x v a r i a b l e s of o p e n 
R i e m a n n s u r f a c e s , and the n a t u r a l o b j e c t upon w h i c h to do f u n c t i o n t h e o r y 
s i n c e they a r e a x i o m a t i c a l l y endowed wi th an a m p l e supp ly of g l o b a l 
n o n - c o n s t a n t h o l o m o r p h i c f u n c t i o n s . I t i s t h e n shown t h a t a S te in s p a c e X 
c a n be e x h a u s t e d by a n a l y t i c p o l y h e d r a , r e l a t i v e l y c o m p a c t d o m a i n s 
def ined {x e X: | f (x) | < 1, . . . , | f (x) | < 1} , w h e r e the f. a r e h o l o m o r p h i c 

func t ions in X. T h e s e a r e a g e n e r a l i z a t i o n of a p o l y d o m a i n and one p r o v e s 
the f u n d a m e n t a l t h e o r e m s of C a r t a n for S te in s p a c e s by p r o v i n g t h e m 
f i r s t for t h e s e s p e c i a l d o m a i n s and u s i n g a l i m i t i n g p r o c e s s . S p e c i a l 
a n a l y t i c p o l y h e d r a , def ined by n f u n c t i o n s , w h e r e n = d i m X, a r e t h e n 
i n t r o d u c e d and u s e d to g ive B i s h o p ' s p roo f t ha t a S t e in m a n i f o l d X of 

d i m n c a n be p r o p e r l y and h o l o m o r p h i c a l l y e m b e d d e d in C . O t h e r 
u s e s of s p e c i a l a n a l y t i c p o l y h e d r a in r e l a t i o n to the p r o b l e m of 
s i m u l t a n e o u s a n a l y t i c c o n t i n u a t i o n and e x t e n s i o n of s u b v a r i e t i e s a r e 
d e v e l o p e d h e r e . In C h a p t e r VIII the c o n c e p t of F r e c h e t sheaf i s i n t r o d u c e d 
in o r d e r to t o p o l o g i z e the c o h o m o l o g y g r o u p s of a s p a c e w i th c o e f f i c i e n t s 
in s u c h a sheaf a s a t o p o l o g i c a l v e c t o r s p a c e . The f u n d a m e n t a l 
t h e o r e m s A and B of C a r t a n a r e e n u n c i a t e d and p r o v e d , u s i n g the 
t o p o l o g i c a l m a c h i n e r y d e v e l o p e d in o r d e r to c a r r y out the l i m i t i n g p r o c e s s 
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discussed ea r l i e r . Then there a re various standard applications of these 
theorems to Cousin problems and divisors on a complex space. A final 
section d iscusses locally free sheaves and holomorphic vector bundles, 

n 
and proves a tubular neighbourhood theory for complex submanifolds of C . 

The last chapter deals with the important geometr ic concept of 
pseudo convexity. Graue r t ' s solution to the Levi problem for strongly 
pseudoconvex subdomains of a complex manifold is presented here along 
with a complete discussion of the relation between pseudoconvexity, 
holomorphic convexity and domains of holomorphy for domains spread 

over C . 

This book is an important reference tool for people working in the 
general a rea of severa l complex var iab les . The beginner will no doubt 
experience difficulty in trying to mas t e r this book, as it demands a fair 
amount of mathemat ica l matur i ty and background at t imes . This is due in 
pa r t to the mixture of analysis , algebra, geometry, and topology which go 
into the subject, and the book draws freely on fundamental resu l t s in these 
var ious f ields. In addition to this some proofs don't seem as clear as 
they could be . There a re also mis takes in c ross referencing and one 
section in par t icular , Lemma 20 through the end of Section B in 
Chapter III, uses definitions and notations introduced much later in the 
book. Some theorems are incor rec t as stated and the reader must read 
carefully at t imes to be sure he understands just what is t rue . 
However, the authors have assimilated a lot of mathemat ics here in one 
book, and i t ' s clear that it was not an easy task. A second edition of 
this book with some careful revision and editing in cer ta in places would 
enhance the quality of this book, and increase its usefulness. 
Never theless , the reviewer is very happy that such a book was written, 
and it does do justice to a survey of an exciting a rea of mathemat ica l 
development. 

R .O . Wells, J r . , 
Brandeis University and 

Rice University 

Introduction to Cybernetics, by V.M. Glushkov. Academic P r e s s , 
1966. Originally published as "Vvedeniye v Kibernetiku" Ukr. Acad, of 
Sci. Kiev, 1964. 3ZZ pages . $11.75. 

This book is a unified t reatment , at a beginning graduate level, 
of severa l topics related to cybernet ics . The theories of algori thms and 
Boolean functions are developed and applied to the theory and construction 
of automata, self organizing sys tems, and percep t rons . The use of Algol 
to p rog ram these for a digital computer is presented. The book closes 
with a presentat ion of examples of what has been accomplished with 
"machine proof of t heo rems" and an introduction to some of the problems 
remaining. 

C. Kraft, Université de Montreal 
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