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Ref lec t ions of a M a t h e m a t i c i a n , by L . . J . M o r d e l l . 
Canad ian M a t h e m a t i c a l C o n g r e s s , 1959. vi i + 50 p a g e s , $ 1 . 0 0 . 

The Canad ian M a t h e m a t i c a l C o n g r e s s i s to be c o n g r a t u l a t e d 
on se i z ing the oppor tun i ty to pub l i sh t h i s l i t t l e book which so 
p l e a s a n t l y r e v e a l s the p e r s o n a l i t y of a S a d l e i r i a n P r o f e s s o r 
E m e r i t u s . It should appea l to e v e r y o n e who h a s any i n t e r e s t i n 
m a t h e m a t i c s , and p a r t i c u l a r l y to any s tudent who i s beg inning 
to do r e s e a r c h . 

In h is a t t e m p t to a n s w e r the t an t a l i z i ng ques t ion "What i s 
m a t h e m a t i c s ? 1 ' t he au tho r r e f e r s to the b o r d e r l i n e c a s e s be tween 
p u r e m a t h e m a t i c s and l o g i c , w h e r e the d i s t i nc t i on i s a s difficult 
to m a k e a s when a b io log i s t w i s h e s to dec ide w h e t h e r some l iv ing 
o r g a n i s m i s a n i m a l o r v e g e t a b l e . He r e c a l l s tha t h is own i n t e r e s t 
in a l g e b r a a r o s e f rom finding a n old tex tbook in the 5 -cen t box 
of a s econd -hand b o o k s t o r e in P h i l a d e l p h i a . He s t a t e s tha t the 
i n d i s p e n s a b l e qua l i t i e s of a m a t h e m a t i c i a n a r e " h o p e , fa i th , 
and c u r i o s i t y , and the p r i m e n e c e s s i t y i s c u r i o s i t y . 4 1 R e f e r r i n g 
to Hardy 1 s r e m a r k (A M a t h e m a t i c i a n 1 s Apology, p . 10) tha t 
" m a t h e m a t i c s i s a young man 1 s g a m e " , he g ives some e n c o u r a g e 
m e n t to o l d e r m e n by c i t ing h i s own d i s c o v e r y , when ove r fifty, 
of the be s t p o s s i b l e e s t i m a t e for the m i n i m u m n u m e r i c a l va lue 
of a b i n a r y cubic f o r m . A s a n e x a m p l e of the i m p o r t a n t r o l e 
p layed by the s u b c o n s c i o u s , he r e c a l l s t ha t a t one s t age he had 
to se t t h i s p r o b l e m a s i d e b e c a u s e of what s e e m e d a v e r y f o r m i 
dable diff icul ty . But whi le spending a w e e k - e n d in the .Lake 
D i s t r i c t he o v e r c a m e the difficulty so e a s i l y tha t i t was h a r d to 
r e a l i z e why it had caused any t r o u b l e . E l s e w h e r e he r e c a l l s 
t ha t he r e d i s c o v e r e d E i s e n s t e i n ! s f o r m u l a for the c l a s s - n u m b e r 
of def ini te t e r n a r y q u a d r a t i c f o r m s whi le wa lk ing a long Oxford 
S t r e e t in May 1916. 

Af ter adv i s ing the s tudent to face the fact tha t " e v e r y 
a s p e c t of m a t h e m a t i c s b r i s t l e s wi th d i f f i cu l t i e s " , he d r a w s 
a t t en t ion to the i m p o r t a n c e of c l e a r p r e s e n t a t i o n . "It i s unwise 
of an a u t h o r to t ake too m u c h for g r a n t e d . He shou ld , on the 
o the r hand , avoid u n n e c e s s a r y or e x c e s s i v e d e t a i l . " He quo tes 
Po lya 1 s adv ice : "If you have two th ings to s a y , say t h e m one a t 
a t i m e . " 

On the subjec t of the o r i g i n of p r o b l e m s , he r e m a r k s : 
"Signs of a n ac t ive m a t h e m a t i c i a n a r e tha t he can a lways find 
a p r o b l e m and i s usua l ly occupied wi th o n e . " As an i n s t a n c e 
of a good p r o b l e m , he m e n t i o n s an a r i t h m e t i c a l c o u n t e r p a r t of 
the f o u r - c o l o u r m a p p r o b l e m of topo logy . E v e r y m a p on a 
s p h e r e can be m a p - c o l o u r e d wi th five c o l o u r s , but nobody has 
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e v e r b e e n ab le to p rove tha t four wil l a lways suff ice . S i m i l a r l y , 
" e v e r y i n t e g e r i s t he sum of a t m o s t five i n t e g e r c u b e s , pos i t ive 
o r n e g a t i v e , and t h e r e i s a n unproved con jec tu re tha t four cubes 
suff ice. 1 1 

He c i t e s a v e r y i n t e r e s t i n g example of the he lp tha t e l e c 
t r o n i c c o m p u t e r s can s o m e t i m e s give to p u r e r e s e a r c h not only 
in extending the b o r d e r s of n u m e r i c a l knowledge (as when SWAC 
r e c o g n i z e d 2^281 „ i a s a p r i m e number ) but a l s o i n sugges t ing 
i n t e r e s t i n g t h e o r e m s . He w a r n s young m a t h e m a t i c i a n s to r e 
m e m b e r tha t t h e r e m a y be no r e l a t i o n be tween the difficulty of 
a p r o b l e m and i t s i m p o r t a n c e . 

In the c h a p t e r on the e l emen t of l uck , the au thor d e s c r i b e s 
h is own , f lucky n d i s c o v e r y of the finite b a s i s for the r a t i o n a l 
points on a plane cubic c u r v e , and points out how m u c h m a y 
depend on the people whom a young m a t h e m a t i c i a n happens to 
m e e t . He r e f e r s to the s t r i k ing c a s e of Ramanu jan "who w a s 
r e a l l y a fai led B . A . n but b e c a m e , with Hardy 1 s t ime ly e n 
c o u r a g e m e n t , the m o s t d i s t ingu ished of a l l Indian m a t h e m a t i c i a n s . 

The au thor b e l i e v e s that m a t h e m a t i c i a n s a r e m o r e inc l ined 
t han o the r s c i e n t i s t s and s c h o l a r s to p r a i s e t h e i r subject for i t s 
beau ty , c l a r i t y , and p r e c i s i o n . He d e s c r i b e s some of the e s s e n 
t i a l qua l i t i e s of e legant m a t h e m a t i c s . The p r o b l e m m u s t be 
i n t e r e s t i n g and s igni f icant . n The fundamental idea of the proof 
m u s t be exceeding ly s i m p l e , and jus t the r igh t one . . . . T h e 
app l i ca t ion m u s t s e e m inev i tab le and comple t e ly unexpec ted . n 

The r e a l m a t h e m a t i c i a n n wi l l find a s m u c h p l e a s u r e and s a t i s f a c 
t ion in h i s p roduc t ion a s any a r t i s t , m u s i c i a n , p a i n t e r , o r 
s cu lp to r does . 1 1 A e s t h e t i c judgment is r e q u i r e d in choosing the 
r igh t kind of p r o b l e m to c o n s i d e r and the bes t way to p r e s e n t the 
so lu t ion . "But of c o u r s e what r e a l l y m a t t e r s in the f i r s t p l ace 
i s to find any so lu t ion . A f t e r w a r d s we m a y beg in to look for the 
! r i g h t so lu t ion 1 . . . .Of ten the s i m p l e r the so lu t ion the m o r e t i m e 
and effort w e r e r e q u i r e d to find i t . " 

R e s e a r c h w o r k e r s a r e w a r n e d aga ins t undue h a s t e in 
seek ing publ ica t ion , "Too often, p a p e r s a p p e a r which suffer 
f rom . . . un in t e r e s t i ng g e n e r a l i z a t i o n , . . . o r so m u c h a b s t r a c 
t ion tha t only the b a r e bones of the subject a r e lef t , wi th v e r y 
l i t t l e i nd ica t ion of life in t h e m . " 

On the subjec t of m a t h e m a t i c a l s c h o o l s , t he au thor d e s 
c r i b e s the happy c o n s e q u e n c e s for a l l c o n c e r n e d when a m a t h e 
m a t i c i a n g a t h e r s a round h i m a g roup of young r e s e a r c h e r s to 
whom he i s wi l l ing to l eave s o m e of the de t a i l ed deve lopmen t s 
tha t follow f rom his own i d e a s . 

He e m p h a s i z e s the u n i v e r s a l i t y of m a t h e m a t i c s , with i t s 
no ta t ion tha t i s a l m o s t a s f ree f rom b a r r i e r s of language a s i s 
the no ta t ion of m u s i c . He shows by his own example the a d v a n -
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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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