
Funktionentheorie, by A. Hurwitz and R. Courant, with an 
appendix by H. Rôhrl. 4th edition. Springer Verlag, Berlin-Gottingen-
Heidelberg-New York, 1964. xiii + 706 pages. Price DM. 49.00. 

The first edition of this well-known t rea t i se appeared in 1922 and 
contained the lectures of Hurwitz on complex analys is , s tr ict ly in the 
spirit of Weiers t rass , i . e . analytic functions were defined and built up 
by power -se r ies . A second part dealing with the theory of elliptic 
functions - both in the manner of Jacobi and of Weiers t rass with their 
sometimes conflicting notations - was then added as an application of 
these methods. In 1925 Courant added a third part on geometric 
function theory where the whole mater ia l was built up anew with the 
existence of the complex derivative as a starting point. This lat ter 
part was enlarged in the 3rd edition of 1929 and has served admirably 
as an introduction to analytic functions for many mathemat ic ians . Now 
in the 4th edition of 1964 a fourth part written by H. Rohri has been 
added. The first two par ts were left unchanged - probably due to a 
sentimental reluctance or out of respect for the founder of the enter
prise - although the book has now acquired a ra ther unwieldy size, and 
in my opinion the first part could have been omitted without damage to 
the further development. At present there is probably nobody left who 
would want to introduce analytic functions by such an awkward and 
inelegant way as power se r i e s . Moreover the theory s ta r t s again on 
p. 257; the equivalence of the two definitions is proved on p. 304 and 
the theory is then car r ied much further on geometrical grounds. Some 
trace of justification for keeping the first part could perhaps be found 
in the theory of functions of several complex var iables - which, however, 
is not t reated in this book. 

Contrary to the first two par t s , the third part has been modernized 
here and there: Dirichlet1 s principle is now proved under the weak 
assumption that the considered families are of c lass C", and this in 
turn a s su res the existence of harmonic functions for given singulari t ies 
under the same assumptions. Abeiian integrals on compact Riemann 
surfaces are dealt with more fully. A proof for the identity of the 
topological and analytic definition of the genus has been added, as well 
as Carlemann' s generalisation of the maximum principle, and more 
detailed investigations of the boundary values of holomorphic functions. 
The references to the l i terature on topological concepts a re up to date 
and the t e rms are in line with modern usage - although it is unsatisfactory 
that many formal definitions of fundamental topological concepts a re 
scattered throughout the book, sometimes in footnotes and after previous 
implicit use. This also leads to a» lot of repetition: Homology, although 
used for Abeiian integrals p. 504, is formally introduced in a footnote 
on p. 632; triangulation is partially t reated pp. 501-504 and partially 
in a footnote pp. 596-597; Riemann surfaces are more or less intuitively 
defined on pp. 383-391, but the underlying concepts of topological space 
and differentiabie manifold appear only in the new appendix p. 551; 
relative compactness is relegated to a footnote p. 560; covering surfaces 
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and covering transformations appear twice on p. 525 and p. 684, although 
homotopy of curves and fundamental groups are introduced ear ly on 
p. 270 (though only for planar domains). Contour integrals a re not 
defined over chains (as e. g. in Ahifors), and generality- of the integral 
theorems is lost by omitting Artin' s winding number. Astonishingly 
enough Bieberbach' s rotation theorem p. 424 is not presented in its 
"modern" form due to Goiusin and Basilewitsch (dating back to 1936). 

In the introduction to the new appendix, differential forms a re 
sketchily introduced and no treatment of the general Grassmann 
algebra is given. The first two sections of part IV contain a lucid 
presentation of the conformai mapping on the boundary of a domain 
with a fairly complete account of the concepts of "ends" and "p r ime-
ends" following Caratheodory. Then the conformai automorphisms of 
Riemann surfaces a r e t reated; Greenberg' s famous resul t of 1960 that 
every countable group is isomorphic to the group of automorphisms of 
a suitable Riemann surface is mentioned without proof. In the same 
section discontinuous groups of conformai t ransformations are intro
duced and their study is continued in the next section on "Fuchsian 
groups". As a preparation for the definition of qua sic onto rma I maps , 
the concept of modulus of quadrangles and annuli is introduced in 
section 5. Sections 6 and 7 present at first (p. 614) a topological 
definition of qua si-conformai maps following a paper by Ahifors (1953); 
this is then applied to differentiable maps in order to obtain the original 
c lass ica l definition of Grotzsch (192B): the connection between the two 
definitions seems not quite c lear - at least not to me» Section 7 
("extremal quasiconformal maps") culminates in the definition of the 
Teichmulier distance between two surfaces of genus one which vanishes 
if and only if they can be conformaily mapped onto each other. The 
generalisations to higher genus by Ahifors and Bers - based also on the 
conjectures or "serni-proofs" of Teichmulier - a re mentioned without 
proofs (on p. 538 the problem of the moduli - though only for 
"schl ichtar t ig" surfaces - had been taken up). 

The second chapter of the appendix is concerned with meromorphic 
functions on compact Riemann surfaces, with the c lass ica l formulae of 
Riemann-Roch, and with Cauchy' s integral formula. A modern and 
very natural touch is then provided by the consideration of holomorphic 
vector space bundles and their c ross -sec t ions in whose development 
Rohrl himself - together with Grauert , Behnke, Stein, Remmert etc. -
played an outstanding part . As applications of this approach we obtain 
generalisations of the Mittag-Leffler theorem (theorem of H. Florack), 
of Weie r s t rass ' product theorem, the realisation of abst ract non-
compact Riemann surfaces as covering surfaces of the finite complex 
plane. In the last section we return to automorphic functions (already 
introduced p. 443) and gain some new insight by means of principal 
bundles. 

Although modern, ar t ic les in scientific journals , up to about 1962, 
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a r e l i b e r a l l y quoted , t h e r e is a s o m e w h a t s u r p r i s i n g l a c k of r e f e r e n c e s 
to o the r i m p o r t a n t t e x t b o o k s ; e . g. u n i f o r m i s a t i o n is d i s c u s s e d 
c u r s o r i l y on p . 523, but the s t a n d a r d book of Nevani inna is not 
m e n t i o n e d . Nor does one find r e f e r e n c e s to the w e l l - k n o w n t ex tbooks 
of A h l f o r s , S a r i o , H i l l e , L e h n e r , T h r o n . P f luger and B e h n k e - S o m m e r , 
h o w e v e r , a r e quoted s e v e r a l t i m e s . 

C o m p l e x a n a l y s i s has a s s u m e d such huge d i m e n s i o n s tha t a t e x t 
book can n e v e r be c o m p l e t e . A p e r s o n a l i m p r e s s i o n of m i n e is tha t 
the t h e o r y of un iva len t funct ions - with coef f ic ien t e s t i m a t e s a long 
J e n k i n s 1 l ine - and s o m e r u d i m e n t s of Schiffer 1 s v a r i a t i o n a l m e t h o d s 
should have found at l e a s t a t iny refuge in such a l a r g e s u r v e y . 

As for the s t y l e , the book i s w r i t t e n for the g r e a t e r p a r t in the 
ca re fu l ly t hough t -ou t way of the f a t h e r s and g r a n d f a t h e r s of c o m p l e x 
a n a l y s i s ; some e x c e p t i o n s o c c u r in the new a p p e n d i x w h e r e m o d e r n 
E n g l i s h c o r r u p t i o n s m a r the beau ty of the G e r m a n p r e s e n t a t i o n (e . g. 
"ge l i f te te K u r v e " on p. 6851 ). H o w e v e r I would be a t a l o s s to find a 
b e t t e r t r a n s l a t i o n with the p r o p e r t e c h n i c a l conno ta t ion . 

The index of the f o r m e r e d i t i o n s h a s not a l w a y s b e e n r e w r i t t e n 

confo rming to the new a r r a n g e m e n t of the t e x t ; e . g . on p . 364 one looks 

in va in for n o n - E u c l i d e a n m o t i o n s a s announced by the index-

Summing up: The new v e r s i o n of H u r w i t z - C o u r a n t - R o h r l wi l l 

cont inue to be a s t a n d a r d t ex tbook of the f i r s t c l a s s . One canno t 

e s c a p e the i m p r e s s i o n , h o w e v e r , tha t the w e a l t h of m a t e r i a l s e e m s 

to have o v e r w h e l m e d the a u t h o r s to such an ex ten t tha t the o r g a n i s a t i o n 

h a s suffered s o m e t i m e s . N a t u r a l l y , in t h i s age of gent le e d u c a t i o n a l 

a p p r o a c h , the a f o r e m e n t i o n e d r e p e t i t i o n s can a l s o be i n t e r p r e t e d a s 

highly soph i s t i c a t ed pedagog ica l d e v i c e s enab l ing the s tuden t to d i g e s t 

p i e c e m e a l the m o r e c o m p l i c a t e d a s p e c t s of the t h e o r y ! 

He inz G. He l f ens t e in , U n i v e r s i t y of Ot tawa 

M a t h e m a t i c a l T h e o r y of O p t i c s , by R. K. L u n e b u r g . U n i v e r s i t y of 
Ca l i fo rn ia P r e s s , B e r k e l e y , 1964. xxx + 448 p a g e s . $ 1 2 . 5 0 . 

The vo lume under r e v i e w is a c o r r e c t e d v e r s i o n of a f amous se t 
of l e c t u r e s d e l i v e r e d by the la te Rudolf Lunebu rg at B r o w n U n i v e r s i t y 
in 1944. M i m e o g r a p h e d c o p i e s w e r e p r e p a r e d , but had a v e r y l i m i t e d 
d i s t r i bu t i on a s they w e r e not g e n e r a l l y a v a i l a b l e to the sc ien t i f i c publ ic . 
It is no e x a g g e r a t i o n to s t a t e tha t t h e s e n o t e s have had a profound i m p a c t 
upon the p r o g r e s s of c l a s s i c a l op t i c s in sp i te of t h e i r i n a c c e s s i b i l i t y , and 
for t h i s r e a s o n t h e i r publ ica t ion in book f o r m i s a m a j o r even t . L u n e b u r g 
was tha t r a r a a v i s , the p roduc t ive s c i e n t i s t who did not pub l i sh h i s 
r e su l t s ' . A s a m a n i f e s t a t i o n of t h i s a t t i t u d e , one f inds tha t the v o l u m e 
has an i n t ense ly p e r s o n a l f lavor r e m i n i s c e n t of Lo rd Ray le igh ' s 
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