
p r i n c i p l e in quantum m e c h a n i c s . 

Th rough the use of the v a r i a t i o n a l p r i n c i p l e ba sed on the s o - c a l l e d 
E u l e r equa t ions , the th i rd chap te r deve lops the L a g r a n g i a n and Hami l t on i an 
f o r m u l a t i o n s of the g e n e r a l field equa t ions of p h y s i c s , and then c o n s i d e r s 
p a r t i c u l a r app l i ca t ions to the equa t ions of wave m o t i o n in c l a s s i c a l dyna­
m i c s , to the e l e c t r o m a g n e t i c field equa t ions , to the diffusion equa t ion 
and to the m i s c e l l a n e o u s equa t ions of wave m e c h a n i c s . A br ie f d i s c u s s i o n 
of S c h w i n g e r ' s d y n a m i c a l p r i n c i p l e in the t heo ry of quant ized m e c h a n i c s 
conc ludes the p a r t of the book with the field equa t ions of m a t h e m a t i c a l 
p h y s i c s . 

The r e m a i n i n g p a r t of the book i s conce rned wi th d i s c r e t e and con­
t inuous e igenva lue p r o b l e m . At the beginning of the four th chap t e r i s 
p r e s e n t e d the s u m m a r y of the s m a l l o s c i l l a t i o n theo ry , and R a y l e i g h ' s 
p r i n c i p l e i s then p roved and the Ri tz v a r i a t i o n a l method is developed for 
the S t u r m - L i o u v i l l e equa t ion . The m o r e g e n e r a l p r o b l e m of the e igen-
e n e r g i e s of a quan tum m e c h a n i c a l s y s t e m i s d i s c u s s e d , upper bounds to 
the e i g e n e n e r g i e s and lower bounds to the ground s t a t e e i g e n e n e r g i e s 
d e r i v e d . The p r o b l e m of d e t e r m i n i n g the e i g e n e n e r g i e s of an a t o m i c 
s y s t e m i s then inves t iga ted and the s p e c i a l c a s e of the two e l e c t r o n s y s t e m 
i s t r e a t e d in c o n s i d e r a b l e d e t a i l . Much e m p h a s i s i s given to the fac t that , 
by us ing the Ri tz v a r i a t i o n a l me thod , r e m a r k a b l e a c c u r a c y has b e e n 
obtained with which the e n e r g y of such s y s t e m s h a s b e e n c a l c u l a t e d . 

The l a s t chap te r d e a l s with the u s e of v a r i a t i o n a l p r i n c i p l e s in the 
theo ry of s c a t t e r i n g , a subjec t which has r ece ived m u c h a t t en t ion by 
Hulthén, Kohn and Schwinger , and o t h e r s . The s p e c i a l c a s e of s c a t t e r i n g 
of p a r t i c l e s having van ish ing ene rgy is t r e a t e d r a t h e r in de ta i l , uppe r 
bounds to the s c a t t e r i n g length being de r ived and app l i ca t ion being m a d e 
to the e l a s t i c s c a t t e r i n g of e l e c t r o n s and p o s i t r o n s by hydrogen a t o m s and 
to the e l a s t i c s c a t t e r i n g of n e u t r o n s by d e u t e r o n s . 

Owing to the v e r y l a r g e n u m b e r of d i f fe ren t app l i ca t ions of v a r i a ­
t ional p r i n c i p l e s which have b e e n c a r r i e d out r e c e n t l y , it i s inev i t ab le , 
in o r d e r to r e m a i n wi thin the confine of such a v o l u m e , to omi t m u c h 
m a t e r i a l f r o m the p r e s e n t work , but the p r e s e n t r e v i e w e r does not h e s i ­
ta te to conclude that the author succes s fu l ly p r o v i d e s p h y s i c i s t s with the 
f a i r ly b road view of the way in which v a r i a t i o n a l p r i n c i p l e s have b e e n and 
wil l be applied in v a r i o u s fundamenta l p r o b l e m s in t h e o r e t i c a l p h y s i c s . 

T . Okubo, McGi l l U n i v e r s i t y 

M a t h e m a t i c a l Methods for P h y s i c i s t s , by G. Arfken . A c a d e m i c 
P r e s s , New York, 1966. xvi + 654 p a g e s . $ 1 2 . 7 5 . 

The b o o k ' s s e v e n t e e n c h a p t e r s can be grouped as fo l lows : v e c t o r s , 
t e n s o r s , m a t r i c e s and coo rd ina t e s y s t e m s (4 c h a p t e r s ) ; c o m p l e x v a r i a b l e s 
(2 c h a p t e r s ) ; d i f fe ren t i a l equa t ions and S t u r m - L i o u v i l l e t heo ry (2 c h a p t e r s ) ; 
s p e c i a l funct ions (4 c h a p t e r s ) , and s ingle c h a p t e r s on infini te s e r i e s , 
F o u r i e r s e r i e s , i n t e g r a l t r a n s f o r m s , i n t e g r a l equa t ions , and ca l cu lu s of 
of v a r i a t i o n s . The m a t e r i a l i s in tended for p h y s i c s s tuden t s a t the advanced 
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u n d e r g r a d u a t e or beginning g radua te l eve l . Wr i t t en by a phys i c i s t , one 
of the m o r e a t t r a c t i v e f e a t u r e s i s the use of r e l e v a n t phys i ca l e x a m p l e s , 
m a n y of which a r e taken f rom e l e c t r o m a g n e t i c theory and quantum m e c h ­
a n i c s . The book a p p e a r s eminent ly su i tab le for i ts intended p u r p o s e , 
and should be given s e r i o u s c o n s i d e r a t i o n by i n s t r u c t o r s planning c o u r s e s 
of this n a t u r e . 

The f o r m a t i s e spec i a l l y a t t r a c t i v e (see for example the h a n d s o m e 
p i c t u r e of t o ro ida l c o o r d i n a t e s , p . 104). One ques t ion: shouldn ' t p r o ­
spec t ive p h y s i c i s t s be exposed to the concept of a l inea r space and s o m e 
of i t s c o n s e q u e n c e s ? 

H. Kaufman, McGil l Un ive r s i t y 

Nonlocal P r o b l e m s of the Theory of Osc i l l a t ions , b y V . A . P l i s s . 
A c a d e m i c P r e s s , New York, 1966. T r a n s l a t i o n edited by H . H e r m a n . 
xii + 306 p a g e s . $ 1 3 . 5 0 . 

In r e c e n t y e a r s , the study of nonloca l p r o b l e m s in the theory of 
d i f fe ren t ia l equat ions has been in tens ive ly cu l t iva ted . One of the d i s ­
t inguished c o n t r i b u t o r s i s the author of the p r e s e n t book; for tuna te ly 
for the m a t h e m a t i c a l world , m e n of his s t a t u r e a r e willing to devote 
c o n s i d e r a b l e effort to the p roduc t ion of m o n o g r a p h s i nco rpo ra t i ng in a 
s y s t e m a t i c way the r e s u l t s of this r e s e a r c h . The p r o b l e m s h e r e con­
s ide red cen t e r on the ex i s t ence of p e r i o d i c so lu t ions and the i r s tab i l i ty 
in the l a r g e . The book c o m p r i s e s t h r e e c h a p t e r s : the f i r s t on m u l t i ­
d i m e n s i o n a l pe r i od i c s y s t e m s inc ludes g e n e r a l p r o p e r t i e s of d i s s i p a t i v e 
s y s t e m s , sufficient condi t ions that c e r t a i n specif ic s y s t e m s be d i s s i p a ­
t ive , m u l t i d i m e n s i o n a l nond i s s ipa t ive p e r i o d i c s y s t e m s , s y s t e m s with 
conve rgence ( i . e . , with a p e r i o d i c solut ion which i s s table in the l a r g e ) . 
The second chap te r t r e a t s f i r s t - and s e c o n d - o r d e r p e r i o d i c s y s t e m s ; 
m o s t of the t h e o r e m s proved do not g e n e r a l i z e to h igher o r d e r s y s t e m s . 
The th i rd chap te r on autonomous s y s t e m s inc ludes g e n e r a l t h e o r e m s on 
p e r i o d i c so lu t ions , a detai led study of a t h i r d - o r d e r equat ion with a 
non l inea r i t y sat isfying a gene ra l i zed Hurwitz c r i t e r i o n , and sufficient 
condi t ions for the ex i s t ence of pe r iod ic so lu t ions . The author i s ca re fu l 
to point out that an expos i t ion of al l topics was not intended; for e x a m p l e , 
no d i s c u s s i o n is given of t w o - d i m e n s i o n a l autonomous s y s t e m s , t he se 
being thoroughly t r ea t ed in the book by Andronov, Witt and Chaikin. 

The s p e c i a l i s t in d i f fe ren t ia l equa t ions , with i n t e r e s t s in nonlocal 
p r o b l e m s , wil l be amply r e w a r d e d by the c lose and pa ins tak ing study 
demanded by a work of this n a t u r e . 

H. Kaufman, McGil l Un ive r s i t y 
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