
la f o r m e de nouve l les éd i t ions , c e r t a i n e s " e n t i è r e m e n t r e fondues" ; 
cela a é té le cas de la p l u p a r t de s dix c h a p i t r e s p r é s e n t é s ic i , qui sont 
dans l ' o r d r e : 

P a r t 1. - Topologica l S t r u c t u r e s . Uniform S t r u c t u r e s . 
Topologica l G r o u p s . R e a l N u m b e r s . 

P a r t 2. - O n e - p a r a m e t e r g r o u p s . Rea l n u m b e r s p a c e s and 

p r o j e c t i v e s p a c e s . The addi t ive g roups R . Complex n u m b e r s . Use 
of r e a l n u m b e r s in g e n e r a l topology. Func t ion s p a c e s . 

Le tout e s t en deux beaux vo lumes compac t s et p l a i s a n t s . Aucune 
faute d ' i m p r e s s i o n n 'a pu ê t r e r e l e v é e , si ce n ' e s t un emploi f an t a i s i s t e 
de m a j u s c u l e s , c o m m e i l a p p a r a i t dans les t i t r e s : Rea l N u m b e r s 
(dans le p r e m i e r vo lume) , et Complex N u m b e r s (dans le second vo lume) . 
Une te l le i n c o n s i s t e n c e n ' e s t c e r t a i n e m e n t pas a a t t r i b u e r à l ' i m p r i m e u r . 
Ce lu i - c i a r e p r o d u i t r e l i g i e u s e m e n t les s ignes typographiques 
c a r a c t é r i s t i q u e s des éd i t ions f r a n ç a i s e s (v i rage dange reux , p r o b l è m e 
diffici le, . . . ). 

La pos s ib i l i t é d ' a c c é d e r a Bourbak i en angla is s e r a p a r t i c u l i è 
r e m e n t a p p r é c i é e p a r les é tud ian ts de langue ang la i se des Univers i tés 
de ce cont inent , qui n ' a u r o n t p lus a ins i qu 'une b a r r i è r e a f r a n c h i r . 
Sans doute, i l ex i s t e d ' exce l l en t s t r a i t é s de Topologie Généra le en 
angla i s (beaucoup p lus qu 'en français1 . ). Mais le c a r a c t è r e ency
clopédique de Bourbak i lui confère une p l ace a p a r t , év idemment 
d ' abord sur l es r a y o n s de toutes l e s b ib l io thèques m a t h é m a t i q u e s . 
J u s q u ' i c i Bourbak i se p r é s e n t a i t en f a s c i c u l e s la p l u p a r t du t e m p s un 
peu m a l m e n é s et c o r r e s p o n d a n t à des édi t ions différentes; ce la 
n é c e s s i t a i t des t ab leaux de concordance en t r e les d i f férentes éd i t ions 
pour les r é f é r e n c e s , r e n d u e s a ins i t r è s p é n i b l e s . Il e s t à p r é v o i r 
que ce t te édi t ion ang la i se é l i m i n e r a peu à peu ces f a sc i cu l e s s é p a r é s 
e t dépa re i l l é s , e t ce la p e u t - ê t r e m ê m e dans les b ib l io thèques 
f r a n ç a i s e s . N ' o f f r e - t - e l l e p a s la pos s ib i l i t é d ' avo i r sous un faible 
vo lume et à un p r i x compéti t i f tous les c h a p i t r e s de Topologie G é n é r a l e 
"du m ê m e â g e " , et les r é fé rences c o r r e s p o n d a n t e s , m i r a c l e r é a l i s é 
j u s q u ' i c i p r a t i q u e m e n t dans aucune bibl io thèque, publique ou p r i v é e . 

J . T roué , McGil l Un ive r s i t y 

The f o u r - c o l o r p r o b l e m , by Oyste in O r e . A c a d e m i c P r e s s , 
New York, 1967. xv + 259 p a g e s . $ 1 2 . 0 0 . 

The f o u r - c o l o u r p r o b l e m i s unsolved, but many i n t e r e s t i n g th ings 
a r e known about i t . It i s the c e n t r a l p r o b l e m of the theory of p l ana r 
m a p s . How m u c h of that theory i s the b y - p r o d u c t of a t t emp t s to solve 
the prob lem' . And who works on the theory of p l ana r m a p s without 
keeping at l e a s t one eye upon i t ? 
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This i s an exce l l en t book on the F o u r Colour P r o b l e m , and i t i s 
t h e r e f o r e an exce l l en t t ex t -book on p l a n a r g r a p h s . The f i r s t few 
c h a p t e r s , on g e n e r a l theory , dea l wi th such m a t t e r s as b r i d g e s , 
s t r a i g h t - l i n e r e p r e s e n t a t i o n and the E u l e r p o l y h e d r o n f o r m u l a . The 
fifth c h a p t e r p r e s e n t s a proof of the t h e o r e m tha t a p l a n a r g r a p h 
which i s not s e p a r a t e d by t h r e e or fewer v e r t i c e s has a Hami l ton i an 
c i r c u i t . 

The next four c h a p t e r s give the b a s i c t heo ry of m a p - c o l o u r i n g s . 
In the l i t e r a t u r e th is i s u sua l l y p r e s e n t e d for cubic m a p s , or t he i r 
dua l t r i a n g u l a t i o n s , only. It d e a l s for e x a m p l e with Ta i t cyc l e s and 
Heawood c o n g r u e n c e s . P r o f e s s o r O r e g e n e r a l i z e s i t to a l l p l a n a r m a p s 
and s p e c i a l i z e s to cubic m a p s only in Chapte r 9. 

The f<our co lour p r o b l e m has ana logues in the t h e o r y of g r a p h s 
that a r e not n e c e s s a r i l y p l a n a r . Thus Hadwiger has con jec tu red tha t 
if a g r a p h wi thout loops i s not n - c o l o u r a b l e on i t s v e r t i c e s then i t can 
be con t r ac t ed to a c o m p l e t e (N + l ) - g r a p h b y a s e q u e n c e of o p e r a t i o n s 
each of which e i t he r d e l e t e s an edge or c o n t r a c t s an edge to a s ingle 
po in t . Wagner has shown tha t the Hadwiger con j ec tu r e for n = 5 not 
only i m p l i e s the four colour con j ec tu re but i s equ iva len t to i t . Such 
m a t t e r s a r e d i s c u s s e d in C h a p t e r 10. 

Chap te r 11 is l a r g e l y conce rned with e d g e - c r i t i c a l k - c h r o m a t i c 
g r a p h s . A " k - c h r o m a t i c " g r a p h i s one that can be v e r t e x - c o l o u r e d 
in k but not fewer c o l o u r s . Such a g r a p h i s " e d g e - c r i t i c a l " if a l l 
g r a p h s fo rmed f r o m i t by de le t ing edges r e q u i r e fewer than k c o l o u r s . 
The author p r o v e s , and g e n e r a l i z e s somewha t , a t h e o r e m of Hajos 
to the effect that e ach e d g e - c r i t i c a l k - c h r o m a t i c g r a p h can be obtained 
f r o m a se t of k - s i m p l e x e s by a s equence of specif ied s i m p l e 
c o n s t r u c t i o n s . One fee l s that th is t h e o r e m ought to lead to an induc t ive 
proof of the Hadwiger c o n j e c t u r e , but m y s t e r i o u s l y i t ha s not . 

The au thor r e t u r n s to the p lane in Chapter 12 to p r e s e n t the 
c l a s s i c a l t h e o r y of r e d u c t i o n s , in t e r m s of v e r t e x - c o l o u r i n g s . The 
chap te r c u l m i n a t e s in a proof of Winn 's t h e o r e m tha t e v e r y p l a n a r m a p 
wi th fewer than 36 f ace s can be f a c e - c o l o u r e d in four c o l o u r s . 

Chapte r 13 dea l s with 3 -co lour p r o b l e m s and inc ludes a proof of 
G r o t z s c h ' s T h e o r e m that e v e r y p l a n a r g r a p h with no t r i a n g l e (or loop) 
can be 3 - co lou red on i t s v e r t i c e s . The l a s t chap te r dea l s with the 
t h e o r e m s of Shannon and Vizing on e d g e - c o l o u r i n g s . 

It i s to be expected tha t a n u m b e r of e r r o r s wi l l c r e e p into a 
p ionee r ing work of this kind. S e v e r a l have b e e n pointed out to m e . 
F o r e x a m p l e the t roub le with the g r a p h of F i g u r e 9 . 4 . 2 a r i s e s not at 
the double jo in a s s ta ted but at the c u t - v e r t e x . Th i s r e p r e s e n t s an 
i s t h m u s in the a s s o c i a t e d cubic g r a p h . But t h e s e e r r o r s should not 
c a u s e m u c h difficulty to the w a r y r e a d e r . 

It is p o s s i b l e of c o u r s e to think of o m i s s i o n s , for example the 
t h e o r y of Hami l ton i an c i r c u i t s in cubic g r a p h s . N e v e r t h e l e s s m o s t 
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of the important theorems connected with the four colour problem are 
here, for the f irs t t ime, collected in one book. 

W. T. Tutte 

De proportionibus proportionum and Ad pauca resp ic i entes , by-
Nicole O r e s m e . Edited with introductions, English translations, and 
cr i t ica l notes by Edward Grant. The Universi ty of Wisconsin P r e s s : 
Madison, Milwaukee, and London, 1966. xxii + 466 pages , 11 p la te s . 
$ 1 0 . 7 5 . 

"No scientif ic figure in the Middle Ages combines in his works 
such originality with the m o r e traditional v i ews of natural philosophy 
as does Oresme" - this i s the judgement of Prof. Marshal l Clagett, 
editor of the wel l known s e r i e s in which this edition of two of Oresme 1 s 
t rea t i se s i s published. Perhaps best known to mathematic ians for 
his theory of the 'latitudines formarum 1 , a kind of graphical 
representat ion of variable quantities, Oresme (1323?-1382) a lso 
brought to higher perfect ion the theory of proportions which was f irs t 
developed by Thomas Bradwardine (12907-1349) . This Oxford 
mathematic ian had replaced the customary form V < * r / R of 
Aris tot le ' s law of motion (V = velocity, F = motive power, R = res i s tance) 

Vvi 
by the m o r e sophisticated relation F /R = (F /R ) ; the 
express ion on the right hand side of the last equation was called a 
' r a t i o of r a t i o s ' . "De proportionibus proportionum" is a treat i se 
about the handling of such 'ratio of ra t ios ' . It i s m o r e advanced than 
the b e t t e r known " A l g o r i s m u s proportionum" of the same author. Of 
p a r t i c u l a r i n t e r e s t i s the c o n s i d e r a t i o n of irrational 'ratios of rat ios ' 
and the conc lus ion that the heavenly mot ions (which are cons ide red in 
g r e a t e r de ta i l in the second t r e a t i s e of this edition) a r e mos t probably 
i n c o m m e n s u r a b l e to one a n o t h e r . This gives O r e s m e a weapon with 
which to fight aga ins t a s t r o l o g i c a l p r e d i c t i o n . 

The p r e s e n t edi t ion of the La t in texts i s based on s e v e r a l 
m a n u s c r i p t s and equipped with an Eng l i sh t r ans l a t i on , a lengthy 
in t roduc t ion , v a r i a n t r e a d i n g s , c r i t i c a l no tes , b ib l iography and index . 
Other works by O r e s m e a r e being p r e p a r e d for edi t ion in the s a m e s e r i e s . 
They will help to p rove - if a proof i s s t i l l needed - that the so -ca l l ed 
" d a r k " Middle Ages w e r e not so da rk , af ter a l l , as p r e v i o u s g e n e r a t i o n s 
w e r e used to b e l i e v e . 

C. J. Scr iba , Un ive r s i ty of H a m b u r g 

Leçons sur les fonctions ca l cu l ab l e s , p a r V . A . Ouspenski , 
T r a d u i t du r u s s e p a r Andre Chauvin. H e r m a n n , P a r i s , 1966. 
412 p a g e s . 4 8 F . 
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