
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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yn + (p+ ï - i z 2 ) y = o. 

It occurs in quantum mechanics, electromagnetic wave propagation 
theory, aerodynamics, and other branches of applied mathematics; 

and it is useful also for the asymptotic representation of solutions 

of a differential equation containing a large parameter in the event 

that the equation has a transition point of order two, or two simple 

transition points. 

The only previously existing extensive tables of this function 

are due to J. C. P. Miller [Tables of Weber parabolic cylinder 

functions, H. M. Stationary Office, London, 1955] who tabulated 

W ( a , x ) = D (xe1Tr/4) 

- \ + ia 

for x = -10(0. 1)10 and a = -10(1)10. Miller' s tables have been 

extended recently by L. Fox [Tables of Weber parabolic cylinder 

functions and other functions for large arguments, National Physical 

laboratory Mathematical Tables volume 4, H. M. Stationary Office, 

London, 19 60] who tabulated certain auxiliary functions for 

z = x"1 = -0. 1(0. 005)0. 1 and a = -10(1)10. The tables by Miller and 

Fox provide a good coverage on the continuous spectrum where p + 2 

is imaginary. 

The present volume complements the available tables by 

tabulating (the real and imaginary parts of) D (x(l + i)) for real p. 

The variable x varies from -10 to 10 in steps of 0. 01; the parameter 

p takes values from 0 to 2 in steps of 0. 1 for |x|<C 5, and in steps of 

0. 05 for 5 < |x| < 10. Five or six decimal places of the functional 

values are given, and the error in the tabulated values is stated not 

to exceed 0. 6 of a unit of the fifth decimal place. The tables were 

computed on a !'Strela" computer at the Computing Centre of the 

Academy of Sciences of the U. S. S. R. 

The Introduction contains a useful collection of formulas, 

graphs of some of the tabulated functions, relief diagrams covering 

almost the entire range of tabulation, a description of the computation 

of the tables, and instructions for use of the tables, interpolation, and 

extension of the tables. For computation with |x| > 10 asymptotic 

formulas are given whose coefficients are also tabulated. Likewise 

auxiliary tables are included to facilitate the computation of solutions 

of Weber' s differential equation with arbitrary initial conditions. 

A useful folding insert enables the user to locate quickly any given 

range of x and p in the table and contains diagrammatical informa­

tion about interpolation, giving the number of points to be used in 

Lagrange' s formula to obtain full accuracy. 

All in all, this is a well-arranged and very useful set of tables. 

86 

https://doi.org/10.1017/S0008439500026011 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500026011


The only b l e m i s h in the Engl i sh edit ion is the t r a n s l a t i o n of the 
In t roduct ion which, if a lways unde r s t andab l e , i s occas iona l ly 
u n g r a m m a t i c a l and employs n o n - s t a n d a r d t e rmino logy . F o r i n s t a n c e , 
the wel l known r e c u r r e n c e r e l a t ions for pa rabo l i c cy l inde r functions 
a r e ca l led r e c u r r e n t c o r r e l a t i o n s on p. x while they a r e cal led 
r e c u r r e n t fo rmulae on p . xxi; confluent h y p e r g e o m e t r i c functions 
a r e ca l l ed d e g e n e r a t e h y p e r g e o m e t r i c functions (a t e r m commonly 
used for c e r t a i n excep t iona l , r a t h e r than l imi t ing , c a s e s of G a u s s ' 
h y p e r g e o m e t r i c s e r i e s ) . Apa r t f rom these i m p e r f e c t i o n s , the 
Eng l i sh edi t ion is beautifully p roduced and does c r ed i t to the 
p u b l i s h e r s and t h e i r p r i n t e r s . 

A. E r d e l y i , Cal i fornia Ins t i tu te of Technology 

Works of J . Wil lard Gibbs . Dover P u b l i c a t i o n s , New York , 
1961. 

Dover Pub l i ca t ions has republ i shed the comple te w o r k s of 
A m e r i c a ' s m o s t d i s t ingu ished sc i en t i s t , J . Wil lard Gibbs . 
Avai lable for the f i r s t t ime in p a p e r b a c k edi t ions a r e The Scientific 
P a p e r s of J . Wil lard Gibbs in two v o l u m e s ($2. 00 each v o l u m e , 
434 and 284 pages ) , Vec to r Ana ly s i s , p r e p a r e d by Edwin Bidwell 
Wilson f rom Gibbs ' p ionee r ing l e c t u r e s ($2 .00 , 436 pages ) , and 
Gibbs ' E l e m e n t a r y P r i n c i p l e s in S ta t i s t i ca l Mechan ics ( $ 1 . 4 5 , 207 
pages ) . 

J . Wi l la rd Gibbs (1839-1903) was the f o r e m o s t A m e r i c a n 
m a t h e m a t i c a l phys i c i s t of h i s day. Although he is known p r i m a r i l y 
for h i s fo rmula t ion of the P h a s e Rule , he m a d e i m p o r t a n t con t r ibu ­
t ions to d y n a m i c s , m a t h e m a t i c s , and op t ics a s wel l a s to t h e r m o ­
d y n a m i c s . The Scientific P a p e r s of J . Wil lard Gibbs b r i n g s t oge the r 
a l l t h e s e con t r ibu t ions in t h e i r o r ig ina l f o rm: 30 p a p e r s , m o n o g r a p h s 
and a b s t r a c t s . 

Although the V e c t o r Ana lys i s l e c t u r e s w e r e given n e a r l y 60 y e a r s 
ago , Edwin Bidwel l Wilson ' s textbook r e m a i n s a f i r s t - r a t e in t roduc t ion 
and supp lemen ta ry text for s tudents of m a t h e m a t i c s and p h y s i c s . Th i s 
book i s e l e m e n t a r y enough to be followed by anyone who has had some 
c a l c u l u s . 

E l e m e n t a r y P r i n c i p l e s in S ta t i s t i ca l Mechan ics is Gibbs ' l a s t 
work . In i t , Gibbs under took what was probably the f i r s t independent 
deve lopment of s t a t i s t i c a l m e c h a n i c s . Still a fundamenta l t r e a t i s e on 
the subject , it b r i n g s t oge the r the a c h i e v e m e n t s of C l a u s i u s , Maxwel l , 
B o l t z m a n n , and Gibbs h imsel f . 

( P u b l i s h e r 1 s In t roduct ion) 

87 

https://doi.org/10.1017/S0008439500026011 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500026011



