
Bridge problem, combinational anal- 
ysis, genetics, the theory of games, and 
map coloring. In so doing, he unobtru- 
sively introduces the mathematical 
bases for classifying graphs, proves 
many theorems, and even leads the 
reader to current research in the field. 

The treatment draws more on the 
reader's intuition than on his logical 
prowess. However, direct attention is 
given to structural questions in a chap- 
ter which shows how the theory of 
graphs is subsumed under the theory of 
relations and, hence, under set theory. 

In this subject, some results sound 
sophisticated but are, in reality, trivial; 
others are easy to state and understand 
but contain tremendous depth and may 
be still of undetermined validity. A 
result of the first type may be illus- 
trated as follows. A graph, thought of 
as a road map, is called connected, if 
for each two vertices there is a route 
connecting them. A vertex is called 
odd, if an odd number of edges ema- 
nate from it. It is a theorem that in any 
connected graph, two vertices are con- 
nected by a path covering all edges 
just once exactly when the two vertices 
are the only odd ones (compare Stein's 
inspector's problem). To the uniniti- 
ated this might be a surprising and for- 
bidding theorem; yet Ore shows the 
proof to be very simple. An example 
of the second type of result is the clas- 
sical four-color map conjecture, whose 
truth is still in doubt. This conjecture 
states that in any plane polygonal map, 
four colors suffice so that no two coun- 
tries with a common boundary bear the 
same color. Ore's ninth chapter is de- 
voted to this problem and especially to 
the ideas, fruitful for other purposes, 
which have emerged from attacks on it. 

All in all, a general reader will find 
in Ore's book much to excite his imag- 
ination and sustain his interest. There 
are problems for him to solve, with 
solutions in the appendix; unfortunate- 
ly the problems are not as numerous 
as might be desired. Without question, 
this monograph will shortly become an 
established classic. 

Let us turn finally to the fourth book. 
As was indicated earlier, it is harder to 
learn mathematics by reading about it 
than by reading and studying the sub- 
ject itself. Nevertheless, it is possible, 
as Hollis R. Cooley suggests in the 
foreword to this volume, that some 
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that will lead them into the subject 
itself. Certainly the editors could not 
have selected their materials more wise- 
ly to accomplish this purpose. 
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There are biogrz, .phical-historical 
pieces on Archimedes, Newton, Gauss, 
Einstein, and Galois. These amply dem- 
onstrate, as the editors intended, that 
"mathematicians, though extraordinary 
in their abilities, are people like other 
human beings and not practitioners of 
black magic." No one can help but be 
saddened by the story of Galois, whose 
genius was cut short by death at 20, 
but who in his short tragic life built 
the foundations, still standing today, 
for most modern algebra. 

Included are philosophical essays by 
Whitehead, Hardy, and Poincare and 
excerpts on the substance of mathemat- 
ics by such experts as George Gamow, 
To'bias Dantzig, and Richard Courant. 
Here the reader will find attitudes of 
practitioners toward their subject, in- 
sights into the methods of reasoning 
and the objectives of mathematicians, 
as well as some glimpses of the subject 
matter itself. Thus, a rather good de- 
scriptive introduction to topology is 
provided by Richard Courant and Her- 
bert Robbins; the Poincare introspec- 
tive analysis of mathematical discovery 
is intriguing because of its novelty and 
the fact that to this day so little is 
known about the subject. 

Finally, the scientific and technolog- 
ical aspects of mathematics are amply 
described in a section entitled "Math- 
ematics and the world around us." 
Eminently qualified authors, including 
E. T. Bell, Albert Einstein, and Morris 
Kline, cover connections with astron- 
omy, physics, biology, probability, and 
computing machines. One is led to un- 
derstand that mathematics is not just a 
convenient scientific tool but is in fact 
the substance of scientific theories. 
Moreover, one sees clearly that mathe- 
matics and the sciences are inextricably 
interwoven, and that no cleavage be- 
tween them could be effected without 
adversely affecting both. 

L. R. WILCOX 
Department of Mathematics, 
Illinois Institute of Technology 
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It is always a pleasure to have a 
new book by the talented Fiesers. Few, 
if any, authors are able to write as 
vividly and interestingly on such a 
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variety of topics. This latest book con- 
sists of (i) a number of chapters which 
had to be left out of their monumental 
Advanced Organic Chemistry and (ii) 
a new section entitled "Supplements to 
advanced organic chemistry." 

The first section covers a wide range 
of specialized topics: polynuclear hydro- 
carbons, heterocyclic compounds, alka- 
loids, terpenoids, steroids, vitamins, 
chemotherapy, synthetic polymers, and 
dyes. Although these chapters are un- 
failingly interesting, informative, and 
enjoyable reading, I would like to make 
a few minor criticisms. Stereochemical 
formulations could have been used 
even more liberally whenever they 
were known-for example, aspidosper- 
mine (p. 150) and eremophilone (p. 
186). A few minor errors are unavoid- 
able: the stereochemistry of the carbo- 
methoxyl of yohimbine is incorrectly 
indicated (p. 151), a double bond is 
missing from the ibogamine formula 
(p. 150), carotol is listed as cartol 
(p. 187) and M. F. Carroll as M. F. 
Carol (p. 215), and P-phenoxyphenyl- 
propionic acid (footnote 2, p. 258) 
should be P-phenoxybenzoylpropionic 
acid. I also wish that a clearer mecha- 
nism had been indicated for the phenyl- 
dihydrothebaine rearrangement on page 
138. These are small faults in a very 
useful survey of many areas. 

The second section is more contro- 
versial, but certainly very stimulating. 
It consists of reactions, syntheses, and 
the like, which have appeared since 
the publication of Advanced Organic 
Chemistry and which the Fiesers have 
chosen as interesting illustrations or 
extensions of the "Advanced" topics. 
There is, of course, bound to be dis- 
agreement about the relative value of 
various materials selected for treat- 
ment in this section; but even though 
some important advances must surely 
have been omitted, at least there is 
no doubt that what is included is, for 
the most part, very stimulating. It is 
certainly up-to-date. This carries with 
it a certain danger that importance 
may sometimes lose to novelty. A case 
in point is that of listing the- structure 
of the attractant of the female cock- 
roach (1963) on page 596, despite the 
extremely shaky evidence on which it 
is based. 

All in all, this is an outstanding book 
in which students and researchers alike 
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All in all, this is an outstanding book 
in which students and researchers alike 
will find much to excite their curiosity 
and stimulate their imagination. 
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