
standing of, the s o r t of n u m e r i c a l p r o c e d u r e tha t i s w e l l - s u i t e d to 
au toma t i c p r o c e s s i n g . Then th i s ins ight could have been developed , 
by e x a m p l e s , th roughout the r e m a i n d e r of the text . In th i s book, 
the effort m a d e in th i s d i r e c t i o n has been e n t i r e l y inadequa te , and 
the au tho r would have been jus t i f ied in omi t t ing th i s topic a l t o g e t h e r 
f rom an exce l l en t p r e s e n t a t i o n of m a n u a l m e t h o d s . 

In the ba l ance th i s book i s a d m i r a b l y sui ted to the p u r p o s e for 
which it was wr i t t en . It i s r e c o m m e n d e d to e v e r y sc i en t i s t and 
eng inee r ing s tudent who seeks a c l e a r , s t r a i g h t f o r w a r d expos i t ion 
of the fundamenta l s of n u m e r i c a l a n a l y s i s . 

J a m e s L. Howland, Un ive r s i t y of Ottawa 

E l e m e n t s of L i n e a r A l g e b r a , by L . J . P a i g e and J . D. Swift, 
Ginn and Co. , Bos ton , 1961. xvi + 348 p a g e s . $ 7 . 0 0 . 

Th i s book is an in t roduc t ion to the subjec t of l i n e a r a l g e b r a , 
in tended for sophomore o r j u n i o r c l a s s e s . The con ten t s re f lec t the 
a u t h o r s ' opinion of what i s m o s t d e s i r a b l e in an in i t ia l u n i v e r s i t y 
c o u r s e in a l g e b r a for m a j o r s in m a t h e m a t i c s and m a t h e m a t i c a l l y 
inc l ined s tuden t s in the s c i e n c e s and e n g i n e e r i n g . 

C h a p t e r 1 i s an in t roduc t ion dea l ing with the following t o p i c s : 
set no ta t ion ; some of the b a s i c p r o p e r t i e s of the r e a l n u m b e r s 
( including a l i s t of p o s t u l a t e s for an o r d e r e d f ield); m a p p i n g s ; and 
some types of proof which a r i s e in m a t h e m a t i c s . 

In C h a p t e r 2 the s tudent i s i n t roduced to v e c t o r s by way of 
3 -d imens iona I ana ly t i c g e o m e t r y . V e c t o r s a r e b rough t in a s t r i p l e s 
a s s o c i a t e d with l i n e s . Some of t h e i r b a s i c p r o p e r t i e s a r e d e r i v e d ; 
and the following top i c s a r e t r e a t e d : l i n e a r dependence , s y s t e m s of 
l i n e a r equa t ions , i n n e r p roduc t , length , and o u t e r p roduc t . All of 
th i s i s done in 3 - d i m e n s i o n a I Euc l idean space w h e r e the s tudent can 
r e l a t e new c o n c e p t s to g e o m e t r i c a l p r o p e r t i e s which he can v i s u a l i z e . 

The a l g e b r a i c i d e a s of C h a p t e r 2 a r e ex tended to g e n e r a l v e c t o r 
s p a c e s in C h a p t e r 3, and the g e o m e t r i c no t ions a r e developed in 
C h a p t e r 4 . All v e c t o r s p a c e s a r e r e a l . 

C h a p t e r 5 i s devoted to d e t e r m i n a n t s . T h e s e a r e i n t roduced a s 
m u l t i l i n e a r func t iona l s ; and the s t a n d a r d p r o p e r t i e s a r e d i s c u s s e d . 

C h a p t e r 6 i s c o n c e r n e d with l i n e a r t r a n s f o r m a t i o n s . M a t r i c e s 
a r e i n t roduced a s r e p r e s e n t a t i v e s of l i n e a r t r a n s f o r m a t i o n s ; and 
t h e i r a l g e b r a i s developed. 
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C h a p t e r 7 t r e a t s c e r t a i n spec ia l kinds of l i n e a r t r a n s f o r m a t i o n s 
and m a t r i c e s : s c a l a r , d iagonal , t r i a n g u l a r , s y m m e t r i c , e l e m e n t a r y , 
and or thogonal , 

C h a p t e r 8 inc ludes b i l i n e a r f o r m s , quadra t i c f o r m s , the 
equiva lence of quadra t i c f o r m s , congruence of m a t r i c e s , and the 
g e o m e t r i c i n t e r p r e t a t i o n and appl ica t ion of these f o r m s . 

C h a p t e r 9 i s ent i t led "Complex N u m b e r F ie ld , Po lynomia l 
Rings . " The a u t h o r s d i spose of complex n u m b e r s in one sec t ion 
and then give a proof of the fact that the complex n u m b e r s a r e 
e s s e n t i a l l y the only 2 - d i m e n s i o n a l d ivis ion a lgeb ra ove r the r e a l 
field. The r e m a i n d e r of the c h a p t e r i s conce rned with e l e m e n t a r y 
t heo ry of equa t ions . Po lynomia l s a r e in t roduced in the f i r s t i n s t ance 
a s inf in i te - tuple s with a finite n u m b e r of n o n - z e r o e n t r i e s . 

C h a p t e r 10 d e a l s with c h a r a c t e r i s t i c f ields and v e c t o r s . The 
idea of canonica l f o r m s i s in t roduced ; and these a r e de r ived in the 
c a s e of l i n e a r t r a n s f o r m a t i o n s for which the c h a r a c t e r i s t i c v e c t o r s 
g e n e r a t e the whole v e c t o r space . The or thogonal reduct ion of s y m 
m e t r i c m a t r i c e s i s given; and quadra t i c f o r m s a r e reduced to t h e i r 
s t anda rd f o r m s . In the l a s t sec t ion of th is c h a p t e r the a u t h o r s show 
how the r e s u l t s for or thogonal and s y m m e t r i c m a t r i c e s can be ex
tended to s i m i l a r r e s u l t s for un i t a ry and H e r m i t i a n m a t r i c e s . 

In the l a s t c h a p t e r , ent i t led "S imi l a r i t y of M a t r i c e s , " the 
r a t iona l and c l a s s i c a l canonica l f o r m s of a l i n e a r t r a n s f o r m a t i o n T 
a r e d e r i v e d by wr i t ing the v e c t o r space a s a d i r e c t sum of cycl ic 
sub space s r e l a t i ve to T. 

The book i s carefu l ly w r i t t e n and wel l mot iva ted . At e v e r y t u r n 
the a u t h o r s a r e c o n c e r n e d to keep the r e a d e r in formed of what they 
a r e doing, what they a r e planning to do, and why. T h e r e is a good 
se lec t ion of e x e r c i s e s which should p rove i n t e r e s t i n g and s t imula t ing 
to the s tudent . Th is book should prove to be v e r y sa t i s f ac to ry , both 
a s an i n t roduc to ry c l a s s r o o m text in l i n e a r a l g e b r a and a s a guide for 
the s tudent who w i s h e s to study the subject on h i s own. 

B . N . Moyls , Un ive r s i ty of B r i t i s h Columbia 

T a b l e s of Weber Func t i ons , Volume 1, by I. Ye Ki reyeva and 
K. A. Karpov . M a t h e m a t i c a l Table S e r i e s vo lume 15. Pe rga rnon 
P r e s s , Oxford, London, New York, P a r i s , 1961. xxiv + 364 p a g e s . 
$ 2 0 . 0 0 . 

Weber1 s parabolic cyl inder function, D (z) , i s a solution of 
Weber1 s differential equation 
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