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between "intuitive" and "rigorous" 
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The treatment is based on set the- 
ory; it includes rigorous proofs of 
theorems, and it maintains a high de- 
gree of precision in notation and in 
the statements of axioms, definitions, 
and theorems. The treatment is de- 
tailed and abstract; the entire book 
contains only five figures. There are 
394 exercises; they are collected in sets 
at the ends of the seven chapters. The 
following chapter titles indicate the 
range of topics treated: "Elements of 
set theory," "The real number sys- 
tem," "Finite and infinite sets," "Se- 
quences and convergence of real-valued 
sequences," "Sequential limit theory in 
the extended real number system," 
"Definition by induction," and "Func- 
tions of a real variable: Limits and 
continuity." 

Chapter 1 contains a partial develop- 
ment of set theory; although some- 
what deeper than most elementary 
treatments, the subject is not devel- 
oped axiomatically. Chapter 1 includes 
also a treatment of ordered pair, rela- 
tion, and function; a function is a spe- 
cial type of relation and thus a set of 
ordered pairs. Chapter 2 characterizes 
the real numbers, but it does not con- 
struct them; it is assumed that they 
exist already. Chapter 3 treats finite 
and infinite sets in general, and sets 
of real numbers in particular; it con- 
tains a proof of the Bolzano-Weier- 
strass theorem. Chapter titles describe 
the topics treated in the remaining 
chapters. 
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of experimental results by Kozyrev 
are well integrated and organized for 
easy reference. It is unfortunate, how- 
ever, that the book was translated 3 
years after it was first published in 
Russian and apparently 6 years after 
the manuscript was completed. As a 
result, the material must be taken in 
the context of electron spin resonance 
as it was 6 years ago. Some of the 
work has been superseded, and some 
of the concepts, particularly those 
related to organic free radicals and to 
masers, have advanced considerably 
beyond those presented here. For ex- 
ample, in the chapter on free radicals, 
the confusion of early 1958 between 
electron density and electron spin densi- 
ty is evident, and often the two densi- 
ties are incorrectly used interchange- 
ably. The student who uses this book 
as a guide to electron spin resonance 
must be cautious in some respects. He 
must realize that most of the unsolved 
problems evident throughout the book 
are no longer problems. In passing, it 
should be noted that the historical 
introduction to this volume finally 
gives Zavoisky his deserved credit for 
the discovery of the spin resonance 
phenomenon. 

The subjects treated touch all phases 
of electron spin resonance. It is ap- 
parent, however, that most emphasis 
has been placed on those areas in 
which the authors have personal inter- 
est. For example, discussion of the 
theoretical developments in free radi- 
cals is not accorded the detailed pre- 
sentation that is given crystal field ions. 
The discussion of crystal field spectra, 
relaxation phenomena, metals and semi- 
conductors, and the early theories of 
nuclear polarization are exemplary. 
The literature references (1083), per- 
haps one of the most complete sets of 
references in electron spin resonance 
in print, are particularly useful. The 
complete reference is also cited in 
each chapter or table in which it 
is mentioned. This procedure pro- 
vides rapid identification of the author 
and the publication without searching 
through the book for a reference made 
in earlier chapters. Another notable 
feature is the myriad of experimental 
results on transition and rare earth 
ions presented in easy-to-read tabular 
form. 

There are remarkably few typo- 
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tunately offset by a too brief and 
virtually useless subject index. Also on 
the negative side are the tables of 
equations. Although these tables are 
complete and potentially extremely use- 
ful, they are poorly reproduced. Ap- 
parently the publisher reproduced them 
directly from the original Russian text, 
and in my copy blemishes and light im- 
pressions have obscured some of the 
vital symbols contained therein. 

There are a number of mathematical 
equations presented as a statement of 
fact without derivation or reference. 
Perhaps derivation of these equations 
can be found in related references, 
but this is not always obvious. Some 
of these equations may be the result of 
private work of the authors and their 
derivation therefore unavailable to the 
scientific community. 

Those minor deficiencies do not 
detract from the general excellence of 
this book, which I highly recommend 
as a review of the first 14 years of 
electron spin resonance. 

HOWARD JARRETT 
E. I. duPont de Nemours and Co., Inc., 
Wilrmington, Delaware 

Science and Engineering 
Non-Linear Wave Propagation. With 

applications to physics and magneto- 
hydrodynamics. A. Jeffrey and T. 
Taniuti. Academic Press, New York, 
1964. x + 369 pp. Illus. $12. 

This book consists of two parts, the 
first of which will be of interest to 
most physicists and mathematicians 
who are concerned with the dynamics 
of continuous media; the second half 
will be of interest largely to specialists 
in magnetohydrodynamics. The first 
half gives a detailed treatment of the 
general theory of hyperbolic partial 
differential equations-in particular, of 
quasi-linear first order systems in sev- 
eral variables. The method of charac- 
teristics is developed, starting from 
first principles, and the conservation 
laws and generalized Rankine-Hugo- 
niot relations are deduced. Shock waves 
are introduced as "weak" solutions 
(solutions that may be discontinuous 
on sets of zero measure), and an 
"evolutionary condition," involving 
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tions. The methods are applied to sev- 
eral standard examples from the theory 
of nonlinear wave propagation, such as 
one-dimensional gas dynamics and 
electromagnetic wave propagation in 
an anisotropic dielectric. 

The second half of the book is a 
systematic account of nonlinear wave 
propagation which is described by 
means of the so-called "Lundquist 
equations" of magnetohydrodynamics, 
primarily in situations where there is 
variation with only one spatial co- 
ordinate. This limitation to the Lund- 
quist equations, of course, rules out 
most of the areas of greatest ignorance 
in the problem of nonlinear waves 
in conducting media. That is the price 
the authors are willing to pay for being 
able to write a book in which most 
of the loose ends can be neatly tied 
up before the end. 

The greater part of the book is of 
a genre of scientific writing which is 
surely all too rare: honest mathe- 
matics applied to physical problems, 
but with formal rigor played down 
below the point at which it becomes 
unpalatable to a physicist. Except for 
some relatively minor criticisms (for 
example, the key section. 1.7, "Rays 
and wave fronts," is perhaps too cryp- 
tic to be read without prior knowl- 
edge), it is difficult to find fault with 
this book. Those who are involved 
with plasmas in a more worldly sense 
may regret the aforementioned sacri- 
fice of physical relevance in the choice 
of material for the second half of the 
work; but few will be able to deny 
being able to learn a great deal from it. 

DAVID MONTGOMERY 

Institut voor Theortische Fysica der 
Rijkstunversiteit, Utrecht 

Pacific Basin Geology 
Marine Geology of the Pacific, H. W. 

Menard. McGraw-Hill, New York, 
1964. xiv + 271 pp. Illus. $12.50. 

More than a century ago Charles 
Darwin deduced that the central basin 
of the Pacific Ocean had deeply sub- 
sided, and that surrounding areas of 
the Pacific had risen. The relation of 
continents to ocean basins has been of 
fundamental concern to geologists ever 
since. 
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In the past two decades a vast amount 
of information concerning the Pacific 
Ocean has been acquired in the fields 
of bathymetry, seismic exploration, 
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gravity, magnetism, heat flow, petrol- 
ogy, and volcanism. Much of this in- 
formation comes from expeditions spon- 
sorecd by the Scripps Institute of Ocean- 
ography. Some has been published in 
specialized journals; some has not been 
published at all. It is a real pleasure, 
therefore, to find a book that provides 
a synthesis of this informnation for the 
Pacific Ocean area. 

Menard's chief concerns arc the 
great structural features of the Pacific 
-the vast rises of more than conti- 
nental dimensions, such as the East 
Pacific Rise, the island. arcs and 
trenches, and the great fracture systems 
that cut the rises into blocks that 
apparently have moved independently. 
Convection currents in the deep mantle 
are favored as a mechanismll to ex- 
plain movements -of the crustal blocks 
and downbuckling of the trenches. 

The one known example of an- 
cient or "fossil" rise is described in 
detail and named, appropriately, the 
Darwin Rise. It stretches from the 
Mariana Islands nearly to South Amer- 
ica, and includes a large proportion of 
the atolls and guyots (drowned ancient 
islands) of the world. The history of 
the formation of this rise in Mesozoic 
time and of its subsidence through 
Cenozoic time has been inferred by 
studies of drilling on atolls, dredging 
on guyots, and geophysical and bathy- 
metric surveys. 

Menard's writing is generally clear, 
direct, and positive, but more critical 
review and editing could have elimi- 
nated repetitious parts and balanced the 
presentation. Many major interpreta- 
tions are merely stated and referenced, 
whereas minor interpretations, espe- 
cially in the chapters on pelagic sedi- 
ments and turbidity currents, are de- 
rived in detail. 

The text is copiously illustrated with. 
121 figures. Many arc excellent, but, 
for clarity, a number should have been 
more carefully captioned. The excel- 
lent and large physiographic diagram 
of the northeastern Pacific which ac- 
companies the volume should have 
been printed on better paper than that 
provided by the publisher. A bathy- 
metric chart of the Pacific Ocean is 
provided by reproducing 14 over- 
lapping, full-page figures. The careful 
reader will constantly refer to these, 
and he will have to turn from one to 
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the atolls and guyots (drowned ancient 
islands) of the world. The history of 
the formation of this rise in Mesozoic 
time and of its subsidence through 
Cenozoic time has been inferred by 
studies of drilling on atolls, dredging 
on guyots, and geophysical and bathy- 
metric surveys. 

Menard's writing is generally clear, 
direct, and positive, but more critical 
review and editing could have elimi- 
nated repetitious parts and balanced the 
presentation. Many major interpreta- 
tions are merely stated and referenced, 
whereas minor interpretations, espe- 
cially in the chapters on pelagic sedi- 
ments and turbidity currents, are de- 
rived in detail. 

The text is copiously illustrated with. 
121 figures. Many arc excellent, but, 
for clarity, a number should have been 
more carefully captioned. The excel- 
lent and large physiographic diagram 
of the northeastern Pacific which ac- 
companies the volume should have 
been printed on better paper than that 
provided by the publisher. A bathy- 
metric chart of the Pacific Ocean is 
provided by reproducing 14 over- 
lapping, full-page figures. The careful 
reader will constantly refer to these, 
and he will have to turn from one to 
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and illustrates how information in vari- 
ous fields can be used. It would be an 
excellent textbook for a course in 
marine geology if used critically in 
conjunction with other sources. The 
author's habit of positive statement 
should stimulate students to turn to 
original reports, which are abundantly 
referenced throughout, and to compare 
alternative interpretations. The glossary 
of geographic names and locations is 
most useful, and the book is well in- 
dexed. 
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