
hinzugefiigt sind aach einige Bernerkungen ans der algebraischen 
Géométrie und hauptsachlich ein Abschnitt liber Zentralbild eines 
Kre i ses . Far Leser , die sien naher mit dars te l lender Géométrie 
beschaftigen wollen, sind Literaturangaben und Anmerkungen gegeben, 
insbesondere Hinweise aui diejenigen Biicher, in welchen man Beweise 
im Buche benutzter a lgebraischer and geometr ischer Satze linden kann. 

Dieses Bach kann man far Stadenten der Hochschulen, aber aach 
fur allé diejenige, die darsteilende Géométrie benutzen, empfehlen. 

V. Medek, Bratislava 

Generalized Fonctions, Vol. 1: Propert ies and Operations, by 
L M . Gel1 f and and G. E. Shilov. (Translated by Eugene Sala tan. ) 
Academic P r e s s , New York, 1964. xviii + 423 pages. 512.00. 

The first volume in the famous ser ies of GelT fand and Shilov 
here appears in a fine translation. 

Two important r emarks at the outset: 

1. "Generalized function11 is the same as "Schwartz distr ibution" 
throughout Volume 1. 

2. This first volume presupposes no advanced training in mathematics 
(i. e» nothing beyond analytic continuation). It can be read by 
graduate students, and will especially appeal to Physicists (for 
whom it is obviously the best source of this mater ia l ) . All 
complications of functional-theoretic or topological nature are 
postponed to the second volume. The present volume is therefore 
not quite self-contained; the omissions, however, a re r a r e , the 
only essential one being the characterizat ion of generalized 
functions concentrated at a single point. 

A generalized function is a suitably continuous linear functional 
on the space K of tes t functions ( i . e . infinitely differentiabie functions 
with compact support) defined on a given open subset SL of Euclidean 
n-space . Examples: ordinary (locally summabie) functions, 
£[cp) - J f(x) <p (x) dx where <p is a test function; Dirac ' s delta, 

JL 

5 {cp) =<p(a) or, in Physicist ' s notation, J 5(x-a) ?(x) dx . 
a JL 

This concept, f irst systematically investigated by L. Schwartz 
("Théorie des distributions", Vois. Î and II, Hermann, Par i s , 
1957-59), has now permeated almost every branch of analysis . 
Thus the t i t les of subsequent volumes in this ser ies : "Theory of 
differential equations"; "Applications to harmonic analys is" ; and 
"Integral geometry and representation theory"» 
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The main emphasis of the book is on special types of generalized 
X 

functions, a simple example of which is the function x which " a g r e e s " 

everywhere except at the origin with the ordinary function 

f(x) = 
x (x > 0) 

0 ( x < 0) 

When suitably regularized at the origin, the generalized function x 

becomes meromorphic in X with simple poles at X = - 1 , - 2 , . . . , 

so that [ l / r ( X + l)] x is ent i re . This result may also indicate the 

fundamental role played by analytic continuation: frequently formulas 
derived for res t r ic ted values of a parameter a r e readily extended by 
analytic continuation. 

There a r e three chapters . The first gives the basic definitions 
and such operations as differentiation (if f is a generalized function, 
9f 
-r— is defined by 
ox. 

T^W = - f ( | j ) , *«K) 

convolution and régular isat ion. The second chapter is on Four ier 
t ransforms , where the emphasis is on calculation of specific t ransforms 
ra ther than on any general theory. A table of some 67 Fourier 
t ransforms is given as an appendix. 

The third chapter, on distributions concentrated on manifolds, 
is the most interesting and unusual. It begins with a ve ry lucid and 
elementary introduction to differential forms. (Uninitiated r eade r s 
will do well to disregard the remark that this section could be omitted 
at a first reading.) If P(x) =0 is a smooth manifold, the generalized 
function ô(P) is defined by 

6(P) (ç) = / ?(x)u 
P = 0 

where the differential form CJ satisfies 

dP • CJ = dv (volume element) . 

Proper t ies of such functions a re developed in considerable detail. 
In part icular , one case in which P = 0 is not smooth, namely when 
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P(x) is a quadratic form, is considered fully. These topics a r e of 
special in teres t to physicis ts , as is an appendix (transposed from 
Volume 5 of the Russian edition) on generalized functions of complex 
var iab les . 

Numerous applications are given, in varying degrees of depth. 
Examples: evaluation of divergent integrals ; elementary solutions of 
differential equations; the Cauchy problem (including the formulas of 
Herglotz-Petrovsky for hyperbolic equations); "operational calculus'1 . 

The book is written in a beautifully c lear and convincing style; 
the t ranslat ion is extremely careful and natural - there a re very few 
mispr in t s , those of the original having been mostly rectified. In short, 
it is difficult to formulate any complaints about the volume at ai l ; 
r eade r s who find too little mathematical sophistication need only turn 
to the second volume. 

Colin Clark, University of Br i t i sh Columbia 

Generalized Functions and Direct Operational Methods Volume One, 
by T. P. G. Liverman. Prentice Hail Inc. Englewood Cliffs, N . J . , 19Ô4. 
xii + 338 pages. 

The first volume, which is reviewed here , is meant to serve both 
as an introduction to the theory of generalized functions, via what the 
author calls the D' space, and to show how this concept can be applied 
to linear problems in analysis . The applications are devoted pr imar i ly 
to the solution of ordinary differential equations with constant coefficients. 
As the author states in his preface, the audience at which he aims is 
applied mathematicians, engineers and physical scient is ts . The 
mathematical prerequis i tes for the mas te ry of this book a re a knowledge 
of advanced calculus as taught at the third or fourth year level in most 
U.S. and Canadian universi t ies . 

With these ra ther minimal requirements the author r igorously 
develops the theory to a considerable extent without clouding over the 
main ideas. Most of the exposition in this first volume is c lea r , 
concise and straightforward. Although there are many clean and neat 
proofs, there is never any recourse to short obscure proofs. This is 
one of the book1 s chief mer i t s . Another is the plentiful supply of 
graded exerc ises which allow the reader to develop a mas te ry of the 
subject mat ter . These can, as the author points out in his preface, be 
broken down into three types: 

1. direct applications of mater ia l in the text, 

2. exerc i ses designed to obtain resul ts by alternate means , 

3. exerc ises designed to develop the theory of other c lasses of 
generalized functions by arguments similar to those used for the 
c lass Df . 
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