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The present volume is the first of four devoted to the theory 
of functions of several complex variables by the Soviet encyclopa­
edia. This section of the encyclopaedia appears under the general 
editorship of A. G. Vitushkin; each of the four volumes consists 
of several articles written, with two exceptions by leading Soviet 
experts. The whole project is massive, totalling about a thousand 
printed pages, but for the most part the articles are not detailed ex­
positions of their subject, being instead summary outlines of their 
subjects with rather full commentary but generally without proofs. 
These four volumes are convincing evidence of the great devel­
opment seen by multidimensional function theory in the postwar 
era. 

The first volume, the volume under review, is devoted to mainly 
analytic topics as opposed, say, to the theory of coherent sheaves 
or the relations of function theory with algebraic geometry. For 
these subjects, see subsequent volumes. In this volume, we find an 
introductory essay entitled "Remarkable Facts of Complex Anal­
ysis" by Vitushkin, which gives a brief overview of the contents 
of all four of the volumes. This is followed by articles by G. M. 
Khenkin on integral formulas in complex analysis, by E. M. Chirka 
on complex analytic sets, by Vitushkin on the geometry of hyper-
surfaces and by P. Dolbeault, on the theory of residues in several 
variables. 

Vitushkin's introductory article is written in a style that is ac­
cessible to a broad variety of mathematicians. At the beginning 
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he assumes no particular knowledge of several complex variables, 
and he discusses in a descriptive way some of the basic aspects 
of the subject such as the Hartogs continuation phenomenon: The 
simplest manifestation of this idea is that functions holomorphic 
outside a ball in CN, N > 2, continue holomorphically through 
the ball. Along the way Vitushkin mentions certain outstanding 
problems in the subject, e.g., the corona problem: Given bounded 
holomorphic functions f.y j = 1, ... , k, on the unit ball in CN 

with YÎj=\ L//I > # > 0 everywhere on the ball, do there exist func­
tions gj9 j = 1, ... , k, with £*Œ 1 fjgj = 1 ? That the desired 
functions exist in the case that N = 1 is a celebrated theorem of 
Lennart Carleson [2], but so far in CN, with N > 2, no one has 
been able to prove the result on the ball or on any other domain. 
Counterexamples are known in the case of smoothly bounded do­
mains in CN that are strongly pseudoconvex except at a single 
boundary point [6]. This introductory essay serves to inform the 
reader of the content of the four volumes that follow, and it could 
also serve to inform a mathematician whose expertise is in a di­
rection other than complex analysis of some of the directions cur­
rently important in function theory. 

Khenkin's is the longest of the articles in the volume and is de­
voted to the theory of integral formulas in multidimensional com­
plex analysis. This is a much richer theory than the corresponding 
theory of the Cauchy integral in one variable. The richness grows 
in part from the wider variety of analytic objects one naturally 
tries to represent by integral formulas and in part from the vast 
number of quite different formulas that are available. In classical 
one-dimensional complex analysis the only integral formula used 
was the Cauchy integral formula, which represents holomorphic 
functions. In the higher-dimensional theory, integral formulas are 
used to represent not only functions but also differential forms of 
arbitrary bidegree, sections of vector bundles, and so on. More­
over, instead of a single integral formula, many different formulas 
are available, so it is probably better not to think in terms of par­
ticular integral formulas but rather to think of the general method 
of integral formulas, as Khenkin suggests in the title of his arti­
cle. The subject has evolved to the point where the method is 
well established and available as a flexible tool for use in attacking 
problems of many kinds. This is not to suggest that the method 
is especially simple; the formulas are complicated in many cases. 


