
P r e l u d e to Ana lys i s , by P a u l C. Rosenb loom and Seymour S c h u s t e r . 
P r e n t i c e Hal l , Inc . P u b l . , 1966. x ix + 473 p a g e s . $ 8 . 2 5 . 

This book r e p r e s e n t s an a t t empt to b r idge the gap be tween a t h r e e 
y e a r high school c o u r s e in m a t h e m a t i c s and a m o d e r n app roach to the 
c a l c u l u s . The chap te r head ings ind ica te the choice of m a t e r i a l m a d e by 
the a u t h o r s : In t roduct ion ; The Rea l Number Line; A l g e b r a i c S t r u c t u r e s ; 
Coord ina te s in the P l a n e ; F u n c t i o n s ; V e c t o r s ; N u m e r i c a l Solution of 
Equa t ions ; E s t i m a t i o n of E r r o r s ; Convergence ; M a t h e m a t i c a l Induct ion. 

The s tyle is i n fo rma l with c o n s i d e r a b l e effort to mo t iva t e the 
s tudent r e a d e r . T h e r e a r e sec t ions of p r o g r a m m e d m a t e r i a l and many 
of the e x e r c i s e s should be cons ide red a s an i n t e g r a l p a r t of the expos i t ion . 
Th is choice or s ty le no doubt m a k e s the book e a s i e r for a beg inner to 
l e a r n f rom, but it m a k e s i t l e s s useful as a r e f e r e n c e a f t e r w a r d s s ince 
key ideas a r e often hidden in the e x e r c i s e s or p r o g r a m m e s . 

The m a t e r i a l in g e n e r a l is i n t e r e s t i n g and wel l handled . T h e r e a r e 
m a n y teaching t echn iques that i n s t r u c t o r s at v a r i o u s l eve l s could prof i t ­
ably copy. 

But the book does not s e e m to fit into the Canadian scene as a text 
s ince our u n i v e r s i t i e s a r e not usua l ly concerned with giving a full c o u r s e 
at the p r e - c a l c u l u s leve l to s tudents of the c a l i b r e that th is book r e q u i r e s . 

George C. Bush, Queen ' s U n i v e r s i t y 

V a r i a t i o n a l P r i n c i p l e s , by B . L . M o i s e i w i t s c h . I n t e r s c i e n c e 
Monographs , Vol . XX. Wiley, New York, 1966. x + 310 p a g e s . $ 1 4 . 0 0 . 

Th is book conta ins two ob jec t ives , one showing how the equat ions 
of the v a r i o u s b r a n c h e s of m a t h e m a t i c a l phys i c s can be e x p r e s s e d in the 
p la in f o r m of v a r i a t i o n a l p r i n c i p l e s , and the o ther d e m o n s t r a t i n g how 
such v a r i a t i o n a l p r i n c i p l e s m a y be employed for the d e t e r m i n a t i o n of the 
d i s c r e t e e igenva lues which occur in the s t a t i ona ry s t a t e p r o b l e m s . 

The f i r s t chap te r i s devoted to the v a r i a t i o n a l f o rmu la t i on of 
c l a s s i c a l as wel l a s r e l a t i v i s t i c m e c h a n i c s . H a m i l t o n ' s p r i n c i p l e and 
the p r i n c i p l e of l e a s t act ion, which a r e apt to be bel ieved as the inde ­
pendent p o s t u l a t e s for the fo rmula t ion of c l a s s i c a l d y n a m i c s , a r e shown 
to be equiva len t to the equat ions of Lag range and Hamil ton , if and only 
if one u t i l i z e s the notion of v a r i a t i o n a l p r i n c i p l e . This l eads to a v a r i ­
a t iona l t r e a t m e n t of geodes i e s in a R i e m a n n i a n space and of the mo t ion 
of a p a r t i c l e in a g r av i t a t i ona l field in the n a t u r a l fash ion . 

In the second chap te r the au thor t u r n s to opt ica l sub jec t s and d e a l s 
with F e r m â t ' s p r i nc ip l e of l e a s t t i m e . This being done, he r e v e a l s the 
analogy be tween d y n a m i c s and g e o m e t r i c a l op t ics in a success fu l way . 
It i s evolved with the wave equat ions of Schro*dinger, K l e i n - G o r d o n and 
D i r a c , and i s followed by an examina t ion of the r o l e of H a m i l t o n ' s 
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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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