
where A is a square matr ix (box) with irreducible characteris t ic 
polynomial, and E is the identity matr ix of the same dimension. 

Besides conventional mater ial , Chapter IV includes a discussion 
of "Matrices permutable with given mat r ices" , and "Matrices permut-
able with every matr ix that is permutable with A". The proofs in 
these sections are of moderate length, and in a pleasant style. The 
author mentions that a transformation permutable with every 
endomorphism of the n-dimensional space must be scalar ; the same 
conclusion follows if "endomorphism" is replaced by "isomorphism". 

The author' s treatment of inner product spaces, of the structure 
of unitary, symmetr ic , antisymmetric, and complex-symmetric 
transformations is thorough. Besides this, the chapter on linear 
transformations of bilinear metric spaces is superb, and gives a 
clear expose as well as a satisfying motivation of the Wellstein theory. 
The last 50-page chapter on multilinear functions and tensors is more 
than an introduction to the subject; it is a revelation of some of its 
aspects . 

The t rans la tors have appended a brief index. 

Joel L. Brenner, Stanford Research Institute 

Linear Algebra and Matrix Theory, by Evar D. Nering. 
John Wiley and Sons, Inc. , New York, 1963. xi + 289 pages. 

The chapter titles a re : I Vector spaces. II Linear t ransforma
tions and matr ices . Ill Determinants, eigenvalues, and similari ty 
transformations. IV Linear functionals, bilinear forms, quadratic 
forms. V Orthogonal and unitary transformations, normal mat r ices . 
VI Selected applications of linear algebra. The applications in 
Chapter VI are a feature of this book. They include: vector geometry 
(with some mention of convex sets), finite cones and linear inequalities, 
linear programming, the finite sampling theorem in communications 
theory, spectral decomposition of a linear transformation, systems 
of linear differential equations, small oscillations of mechanical 
systems, and representations of finite groups by mat r ices . This 
material accounts for one quarter of the book. 

The author states that "the underlying spirit of this t reatment 
of the theory of matr ices is that of a concept and its representation". 
This theme is kept constantly before the reader . It is emphasized 
that matr ices can and do represent different things in different contexts, 
and that formal manipulation of matr ices without an understanding of 
the underlying concepts can lead to disaster . 
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The g e n e r a l t r e a t m e n t is a good one. The proofs a r e often e l egan t ; 
and an exce l l en t supply of computa t iona l e x e r c i s e s and t h e o r e t i c a l 
p r o b l e m s m e s h wel l with the tex t . The book is wel l and carefu l ly wr i t t en . 
The r e v i e w e r f e e l s , howeve r , tha t the a v e r a g e s tudent beginning th i s 
subject wil l find some difficulty in r ead ing p a r t s of it . This will depend 
to some extent on his m a t h e m a t i c a l soph is t i ca t ion . T h e r e i s , for 
e x a m p l e , no gent le in t roduc t ion to vec to r s p a c e s th rough a p r e l i m i n a r y 
d i s c u s s i o n of 2- or 3 - d i m e n s i o n a l s p a c e s . Set nota t ion , the definition 
of a f ield, and that of an a b s t r a c t v e c t o r space a r e given in rap id suc 
c e s s i o n in the f i r s t t h r e e p a g e s . Chap te r VI is m o r e c o m p a c t , and 
p r o c e e d s a t a f a s t e r p a c e , than the p reced ing c h a p t e r s . 

A few m i s p r i n t s w e r e de tec t ed , a l l t r i v i a l . Some finicky o b s e r v a 
t ions : In the proof of T h e o r e m 7. 1 on p. 166, the r igh t s ide of equation 
(7 .2) m a y have only one n o n - z e r o t e r m if a = 0 . In E x e r c i s e 15, 

n 
p. 177, could t h e r e not be a s t r a y one a n d / o r m i n u s one on the p r inc ipa l 
d i agona l? 

B . N . Moyls , C a m b r i d g e , M a s s . 

Regula r Po ly topes , by H. S. M. Coxe te r . Second Edi t ion . 
M a c m i l l a n , 1963. xxii + 321 p a g e s . 

Th i s exce l l en t book has now been i s s u e d in p a p e r b a c k fo rm , with 
a few changes since the f i r s t edi t ion. 

On page 74 the n u m b e r h of s ides of the P e t r i e polygon of { p, q} 
is e x p r e s s e d r a t iona l ly in t e r m s of p and q. On pages 228-232 t h e r e 
is a d i r e c t proof that the n u m b e r of r e f l ec t ions in a s y m m e t r y group 
g e n e r a t e d by four r e f l ec t ions is not l e s s than 2h. T h e s e i m p r o v e m e n t s 
r e s u l t f rom r e c e n t work by R. S t e inbe rg . 

S e v e r a l f igures have been r e - d r a w n , and the p l a t e s have been 
e n l a r g e d in a c c o r d a n c e with a somewha t l a r g e r page s i z e . The b ib l io 
g raphy has been brought up to da te . 

The a u t h o r ' s "fif teenth c h a p t e r " , Regula r Honeycombs in Hyper 
bolic Space , may be found in the P r o c e e d i n g s of the In t e rna t iona l 
C o n g r e s s of M a t h e m a t i c i a n s , A m s t e r d a m 1954, Volume III, pp. 155-169. 

Reviews of the f i r s t edi t ion a p p e a r e d in M a t h e m a t i c a l Rev iews 
10 (1949), pp. 261-262 , and the Bul le t in of the A m e r i c a n M a t h e m a t i c a l 
Society 55(1949), pp. 721-722 . 

P. Yff, Un ive r s i ty of Toron to 
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