
tage of travelling abroad to exchange ideas with mathematicians 
in many different countr ies . 

He contrasts the achievements of the r a r e mathematical 
genius with those of the ordinary mathematician who must r e 
main satisfied with a few slight contributions. He modestly 
places himself in the la t ter category. Looking back over his 
life, with its successes and its fa i lures , he reflects that his 
efforts have been "worth while in every way. . . . Probably one 
is happiest when engaged in congenial work. u He compares 
the efforts and rewards of mathematical r e s ea r ch with those of 
mountaineering. After re t i rement he is still active and takes 
a keen in teres t in the work done by others unlike Sir Isaac 
Newton, who separated himself completely from the subjects 
that made him immor ta l , 

An Appendix gives the solution (involving a double integral) 
of a delightful little problem about the time of waiting for a bus . 

The reviewer hopes that the above outline will convey 
something of the spirit of this highly enjoyable booklet. It has 
been beautifully printed (by the Cambridge University P re s s ) 
and i s adorned with an excellent por t ra i t of the author. 

H .S .M. Coxeter, University of Toronto 

Dynamics and Non-linear Mechanics , by E . Leimanis 
and N. Minorsky. Surveys in Applied Mathematics II . John 
Wiley and Sons, New York, 1958. 206 pages . $7 .75 . 

This is volume 2 of a se r ies Surveys in. Applied Mathe
matics , and the contributions of the two authors a re quite 
dist inct . 

Leimanis surveys , in 108 pages, recent advances in some 
classical problems of Dynamics, notably the motion of a rigid 
body free to rotate about a fixed point, and the problem of three 
bodies: both, of course , with the customary ideal izat ions. In 
each of these cases the problem as originally posed was to solve 
a set of differential equations, and in due course it appeared 
that solution by elementary processes was impossible; so the 
problem becomes , more vaguely, to find out what we can about 
the solution, or to see whether specialization of the data makes 
it more t rac tab le , In the rigid body problem let A , B , C be the 
principal moments of inert ia at the fixed point O, (x0 , y 0 , z0) 
the coordinates of the m a s s - c e n t r e and (p, q, r) the angular 
velocity relat ive to principal axes in the body at O. The special 
cases A = B , x o = y o = 0 (the gyroscope) and XQ = yQ = zG = 0 
( !Poinsot motion1) a re easy and classical - 18th century. Then 
in 1888 Kowalevskaya start led the mathematical world by show-
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ing tha t comple te so lu t ion by e l e m e n t a r y p r o c e s s e s w a s 
p o s s i b l e a l so when A = B = 2C, z 0 = 0. M o r e r e c e n t l y , a n u m 
b e r of c a s e s have been d i s c o v e r e d which a r e m o r e spec i a l in 
tha t c e r t a i n p a r t i c u l a r so lu t i ons , but not the g e n e r a l so lu t ion , 

a r e a c c e s s i b l e . F o r e x a m p l e , if yQ = 0 and A ( B - C ) X Q = C(A-B)z Q 

t h e r e i s a c l a s s of mot ions for which A p x 0 + C r z 0 = 0, 
so tha t the angu la r m o m e n t u m vec to r i s confined to a plane 
fixed in the body; and spec i a l mot ions can be expl ic i t ly found 
a l s o when A = B = 4C and z 0 = 0, It is with such inves t iga t ions 
tha t L e i m a n i s ' s f i r s t c h a p t e r i s conce rned - a by -way of m a t h e 
m a t i c s , but an a m u s i n g one . 

Of the r e m a i n i n g c h a p t e r s the m o s t s ignif icant i s tha t on 
c a p t u r e in the p r o b l e m of t h r e e b o d i e s , which R u s s i a n a u t h o r s 
have shown r e c e n t l y will happen when the in i t ia l condi t ions a r e 
s u i t a b l e . They use jus t i f ied ana ly t i ca l a p p r o x i m a t i o n s for 
t ^ - oo (bodies approach ing each o the r f rom infinity) and 
t ~ + oo (two bod ies in q u a s i - e l l i p t i c o r b i t s and the t h i r d r e c e d 
ing f rom t h e m ) , l inked by n u m e r i c a l i n t e g r a t i o n . 

The au thor has w r i t t e n a valuable and f a r - r e a c h i n g s u r v e y , 
but i n the r e v i e w e r ' s opinion he would have done s t i l l b e t t e r if 
he had b e e n m o r e s e l e c t i v e . F o r e x a m p l e , he could have saved 
m a n y pages devoted to e r r o n e o u s w o r k by V e r n i e , and used t h e m 
to d e s c r i b e m o r e fully the R u s s i a n w o r k on cap tu re and the 
p h y s i c a l mo t ions of the r ig id body which belong to the f o r m u l a e 
of the f i r s t c h a p t e r . 

In the second half of the book (87 pages ) Minor sky gives 
an account of the w o r k on n o n - l i n e a r o sc i l l a t i ons which began 
in 1920 with van d e r Pol 1 s i dea l i za t ion of t r i o d e o sc i l l a t i ons i n 
the equa t ion 

x + p ( x 2 - 1) x + x = 0 

and h is d i s c u s s i o n of i t s s o l u t i o n s . F r o m th i s t h e r e has a r i s e n 
some th ing of a r e n a i s s a n c e i n Dif ferent ia l Equa t ions ; for f r o m 
p h y s i c a l contexts t h e r e have e m e r g e d equa t ions of r a t h e r s p e c i a l 
f o r m s , such a s 

X+ X+ JLtf (x ,*) = g(t) , 

which demand inves t iga t ion , and the spec ia l i t y of f o r m has 
enabled m a t h e m a t i c i a n s to p rove t h e o r e m s about t h e i r g e n e r a l 
so lu t ion , o r about p a r t i c u l a r so lu t ions such a s p e r i o d i c o n e s , 
r e s t i n g s o m e t i m e s on e l a b o r a t e and ingenious a p p r o x i m a t i o n s . 

Minor sky1 s account i s conce rned with the c l a s s i f i c a t i o n 
of so lu t ion c u r v e s and with m e t h o d s of a p p r o x i m a t i o n , i n the 
m a i n when fx i s s m a l l . It h a s the v i r t u e of be ing c o m p a c t , and 
wel l o r g a n i z e d i n i t s m a i n l i n e s , with a good b ib l iog raphy . 
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T h a t , h o w e v e r , i s t he end . The expos i t i on i s m a r r e d by a 
d e v a s t a t i n g l a c k of fee l ing for m a t h e m a t i c a l proof and l og i ca l 
p r o p r i e t i e s , and by f r equen t i n f e l i c i t i e s of e x p r e s s i o n , which 
r a n g e f r o m t r i v i a l d e p a r t u r e s f r o m c u s t o m a r y u s a g e ( e . g . in 
the u se of the w o r d ' the ' ) to m i s l e a d i n g p h r a s e s ( e . g . ' m o r e 
convenien t ly 1 a t t he foot of p . 145, m a s k i n g the l o g i c a l n e c e s s i t y 
to jus t i fy an a p p r o x i m a t i o n ) and e r r o r s ( e . g . ' v a l u e s 1 on p . 183, 
1 .24 , in p l a c e of ' r a n g e s 1 ) . In c o m p e n s a t i o n , i t m a y be a d m i t t e d 
tha t t h e s e f e a t u r e s a r e f a i r l y h a r m l e s s , for they wi l l be a p p a r e n t 
to a l l excep t the m o s t na ive r e a d e r s . 

T . M . C h e r r y , U n i v e r s i t y of M e l b o u r n e 

I n t r o d u c t i o n to Log ic and S e t s , by R o b e r t R . Chr i s t i an» 
P r e l i m i n a r y ed i t ion , Ginn and C o m p a n y , B o s t o n 1958. 70 
p a g e s , 90 c e n t s . 

We m i g h t a s we l l face i t , t h e r e i s a growing c o n s p i r a c y 
a m o n g the y o u n g e r m a t h e m a t i c s i n s t r u c t o r s on th i s cont inent 
to i n t r o d u c e s o m e logic and a l g e b r a of s e t s in to the f i r s t y e a r 
m a t h e m a t i c s p r o g r a m . While s o m e of the " m o d e r n " t e x t - b o o k s 
have devoted one o r two c h a p t e r s to t h e s e e s o t e r i c t o p i c s , we 
have h e r e a m o r e l e i s u r e l y and s y s t e m a t i c e x p l o r a t i o n of the 
new g r o u n d . T h i s bookle t m a y be used prof i t ab ly a longs ide the 
u s u a l t r e a t i s e on T r i g o n o m e t r y e t c . It i s w r i t t e n in a r e f r e s h i n g 
s ty le and con ta ins m a n y h u m o r o u s e x e r c i s e s in the t r a d i t i o n of 
.Lewis C a r r o l l . The s tudent i s i n t r o d u c e d gent ly to the p r o p o -
s i t i ona l c o n n e c t i v e s , f,if . . . then11 be ing s tud ious ly d e f e r r e d to 
the end . T h e r e i s a r i g o r o u s d i s t i n c t i o n b e t w e e n p r o p o s i t i o n s 
and t h e i r t r u t h - v a l u e s ; t r u t h - t a b l e s a r e s t ud i ed , but t au to log i e s 
a r e not m e n t i o n e d . A p p l i c a t i o n s a r e m a d e to b l ack boxes and 
swi tch ing n e t w o r k s . (Why not follow th i s up by the c o n s t r u c t i o n 
of a b i n a r y a d d e r ? ) P a r t II i s devoted to o p e r a t i o n s on s e t s 
and the p r o c e s s of s e t - a b s t r a c t i o n , q u a n t i f i e r s and de Morgan 1 s 
L a w . Le t us hope tha t m a n y a r e a d e r ' s appe t i t e wi l l be whet ted 
fo r m o r e . 

J . L a m b e k , McGi l l U n i v e r s i t y 

I n t e g r a l E q u a t i o n s , by F . S m i t h i e s . C a m b r i d g e T r a c t 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 P h y s i c s , N o . 4 9 , 1958. The 
M a c m i l l a n Company of C a n a d a , L t d . C a n a d i a n l i s t p r i c e $ 4 . 7 0 . 

T h i s , the l a t e s t add i t ion to the s e r i e s of C a m b r i d g e T r a c t s , 
i s i n t ended a s a s u c c e s s o r to M . B ô c h e r ! s t r a c t "An I n t r o d u c t i o n 
to the Study of I n t e g r a l Equa t i ons 1 ' , which w a s pub l i shed i n 1909. 
It i s m o s t i n t e r e s t i n g to c o m p a r e the con ten t s and the m e t h o d s 
of the two t r a c t s , pub l i shed at an i n t e r v a l of a l m o s t half a c e n 
t u r y . Much of the content of the e a r l i e r t r a c t r e m a i n s in the 
new; the F r e d h o l m t h e o r y s t i l l r e t a i n s i t s c e n t r a l p o s i t i o n . 
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