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Concepts from Tensor Analysis and Differential
Geometry, Vol. I, Mathematics in Science
and Engineering Series, By T. Y. Thomas.
(Acacdemic Press, New York and London),
1961. Pp 1-115. Price § 5.00.

This is the frst volume of the series of
monographs and text-books on Mathematics in
Science and Engineering edited by Richard
Bejlman., According to the Edilor, many recent
mathematical theories can be applied to a num-
ber of different scientific areas; many scientific
areas of significance require g cross-section of
mathematical theories for their syccessful treat-
ment, and the purpose of this new series of
monograpns 1s to present the theory and appli-
cation of thesc recent scientific and mathematical
developmenis. This, purpose is admirably
served by the volume before us which is the
first in this new series. The monograph is
suitable not only to students of pure mathematics,
but also to those students whose primary in-
terest is the study oi certain aspecis of applied
mathematics including the theory of relativity,
Huid mechanics, elasticity, and plasticity.

There arc altogether 25 sections developed
within the compass of 115 pages containing a
wealth of topics, and although this entails strict
brevity in dealing with each topic, no saerifice
Is made elther in clarity of presentation or in
the logical development of the subject. Nor
do we find the omisston of any really important
areas of Interest, specially from the point of
view of applications, jor, the choice of topics has
been made taking this also into consideration,

The first five sections and Section 12 might
be considered to constitute the basic foundation
on which the subject is developed. These sec-
tions deal with several tyvpes of co-ordinate
manifolds, mnotions of scalars, wvectors, and
lensors defined on these manifolds. The notion
of groups of transformations is considered
briefly in the first section and amplified in
Section 12 to the important particular cases ot
the affige group, the orthogonal group, and the
Fuclidean group leading respectively to the
affine space, the FEuclidean metric space, and
the Euclidean space with the corresponding
affine geometry, Euclidean metric geometry, and
Fuclidean geometry imbedded in them,

A succinet account of Riemann spaces is given
in Section 6, and the next five sections are

devoted to the generalisation of this to affinely
connected spaces.

The remaining seciions deal with elascieal
cdifferentia]l geometry In a space of three
dimensions, without vigidly adhering either to
a Riemannian R; or an Euclidean metric E,
only.  Special mention may be made of Section
17 dealing with mixed surface and space tensors,
co-crdinate extension and absolute extension
wherein theve topics, treated earlier for general
affinely connected spaces, are explained in rela-
tion to =« R, and serve to clarify the tensorial
stignificance of surfaces and curves in this space.

Another feature we notice in this monograph
1s that the treatment ic not rigidly confined only
to generalised n-dimensional spaces, and tensor.
0f general orders, but specigl caseg are con-
sidered wherever necessary for purposes of
clarification. We have no hesitation in saying
that this monograph admirably fulfils the pui-
pose with which it has been prepared.

B. 5. MADHAVARAOQ.

Discrete Variable Methods in Qrdinary Dif-
terential Equations. By Peter Henrici (John

Wiley and Sons, Inc.,, New York and London},
1962. Pp. x1 - 407. Price $ 11.50.

Numerical Analysis is rapidly developing and
rlaying an ncreasingly great part in Modern
Mathematics. The book under review is con-
cerned, as 1ts title makes it clear, with parti-
cular methods of numerical approximations in
Differential Equations. The solution of a dif-
ferential equation of the iorm ¥’ = f (x,y) with
initial condttion at x = ¢ is discretely approxi-
mated when, within a certain margin of error,
the values of y are obtained at a discrete set
of points | ¥, —=a,x....2,. A first method,
called one-step method, Is concerned with
finding the approximate value of y (x;) Know-
ing that of y (x._,). The second, called mult -
step method, makes it ypossible to calculafe
y (x,} when the wvalues of y (x) are known
for a number of wvalues of 3« i. The steps
themselves call nto play only elementary
analysis. The most delicate part of the methads
1s however to obtain estimates of the errors
made n applying them. One thinks naturally
of resorting 1o classical analysis and obtaining
certaln  inequalities. The result would be
extremely rough estimates., It is therefore
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necessary to consider the local round-off errors
as random variables and apply general principlec
of statistics, a summary of which is given by
ithe author, The most difficult, but the most
useful, part of the book is that devoted to the
statistical calculus of errors and the reviewer
believes that it is the first ftime that such
methods gre explained in the form of a treatise.

The methods developed in the case of a simple
equation can be extended to systems and dif-
ferential equations of higher order. It is also
possible to develop a method for an equation
of the form ¥ =7F(x,y) when the value of
y 1s given at the extremities of the interval of
variation of x.

In addition to results due to several Mathe-
maticians, the book contains some original con-
tributions due to the author. A rich set of
exercises and problems enhances considerably
the value of this text. The get-up is naturally
excellent as this is a John Wiley and Sons book.

C. RACINE.

Cybernetics, 2nd Edition. By Norbert Wiener.
(The M.I.T. Press and John Wiley & Sons,
Inc,, New York), 1961. Pp. xvi+4212. Price
$ 6.50.

The original edition of this book, issued in
1948, was acclaimed as one of the most pro-
vocative works in recent scientific history. The
new, revised second edition is indexed and con-
tains two supplementary chapters.

The book is addressed to the intelligent
layman and purports to explain the implicatior.s
of the new science of Cybernetics and its pos-
sible effects on our society. However, little
attempt is made to popularise the subject and
many pages are filled with, what at first
appears to be, abstract mathematics. The
author glibly discusses his ideas in terms
such as Newtonian time, Gibbsian statistics,
erogodic theorems, Maxwell distributions,
Gestalt, Brownian motion, non-Abelian groups
and the ke, These concepts are then employed
to discuss developments in a wide variety of
subjects ranging from computers to neuro-
psychology, from speed governing to homeostatic
processes, from automation to heredity.

The word cybernetics is defined as control and
communication in the animal and the machine—
that is, the transmission of information to pro-
dure desired results. The essence of the method
is the application of mathematical logic and
probability theory to recognise the message
being transmitted by filtering out the effects of
the disturbing noise The cyberneticist conceives
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of man as a mechanism, the senses being merely
means of transmitting information to the brain.
These signals appear as pulses of current flowing
along a complex network of neuron chains,
producing different types of hormonal activity
which give rise to our sensations and emotions.
Tentative as it is, this theory has led the
physiologist to new advances in sensory pros-
thesis, i.e., in the replacement of a lost sense
by developing the ability to recognise informa-
tion received from another sense, e.g., to read
print by hearing. Also discussed is the hopeful
possibility of restoring to artificial limbs the
kinesthetic senses of position and wvelocity.

The author also explains ataxia, maric
depression and homeostasis in terms of feed-
back and the oscillations observed in closed
loop-control systems. In the new chapters he
offers an explanation for brain waves and
proves mathematically that these could be
“organised” into a pattern by powerful external
oscillations. Similarly, non-linear mechanisms
could be forced into synchronism to form self-
organizing systems, Considering reproduction,
he describes machines that could be made tao
build other devices like themselves. He
apprehends the dangers of these new ramifi-
cations of automation and points out the possi-
bility of having these automata endowed with
the ability to carry out, without human inter-
vention, policies that may prove to be fatal to
our civilization.

Mathematics apart, the main theme of the
treatise is presented in a direct, absorbing
manner and one i1s amazed al the manner in
which the author rambles frormm communication
engineering 1to physiology, from biology to
automation, from economics to sociology, with
the lucid competence of an expert. The going
is heavy but the preserving reader is amply
rewarded.

PREM J. BHATT.

Response of Metals to High Velocity Deforma-
tion, Metallurgical Society Conferences,
Vol. 9, AIM.E. FEdited by P. G. Shewmon
and V. F. Zackay. (Interscience Publishers,
New York and London), July 1960. Pp. xii 4-
491. Price $ 18.00,

This book, which covers the proceedings of
the 8th Conference in the Technical series of the
Metallurgical Society of the AIM.E. held in
Colarado in July 1860, highlights the application
and use of high strain rates for metal deformu-
tion, g fleld that has been atiracting widespread
interest. An international flavour is lent to the
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subject and the book by the contributors from
England, ¥France, Canuda and U.S.A.

The book has been conveniently divided into
two main parts, the first consisting of some 6
papers and the discussions theregn and the
second having 10 papers.

The first part under the caption 'High Velocity
Deformation deals with contributions on the
effects of strain rates in thin specimens pro-
duced specifically by increasing the head speeaq,
and the notation and symbols used herein are
those standardised by Dr. Krafft. Instrumenta-
tion for high-speed sirain measurement in =z
simple gas machine and a bar-block impact
machine is described in the first paper. Then
follows the observations of brittle behaviour
produced by neutron irradiation on pure jron
and a 0-21% C. steel. The increase in resistance
of mild steel to the propagation of noh-uniform
yvielding with increased dynamic rates of strain
and low temperature 1is discussed next, The
mapplicability of the elasto-plastic theory andg
the Malvern strain-rate thecry 1o the com-
prehensive aspects of the strain-rate effects and
the consequent use of the dislocation theory is
described in an excellent paper by Prof. Dorn
and his co-workers. This js followed by two
papers on the structural changes in aluminjum
and copper single crystals and mild steel and
crystallographic c¢hanges in aluminium single
crystals, produced by high veloctiy deformation
using explosive systems.

The wvarious aspects of shock phenomena in
metals are discussed in detai]l in Part IT under
some well-written ten papers. The first paper
deseribes the shock wave concept, and some
af itg properties, the second the theory of moving
dislocations, the third the dynamic shock pro-
periies of some alloys of iron and the fourth
deals with the determination of the Hugconiot
curves with a metallurgical technigue. The
value of metallurgical observations in studying
the complex shock propagation phenomena is
discussed next and then follows 5 papers dealing
with the behaviour of iron and sieel under
impulsive loading, the nature of fractures, the
production of Newmann bands, changes in
microhardnees and microstruture and the changes
In mechanical properties in austenitic manganese
steels caused by the passage of plane compres-
sional shock waves,

The 16 papers, covered in this book, very well
establish the general hydrodynamics of shock
motion anad clearly bring out the fact that any
change in the thermodynamic parameier must
be associaled with struciural changes both in
the macro and the micro scale,
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The book is profusely illustrated by diagrams,
graphs and photo-micrographs aund is an indis-
pensable guide book to all those working on
shock phenomena in metals and alloys.

A, A. KRISHNAN.

The Fire of Life—An Introduction to Animal
Energetics. By Max Kleiber. (John Wiley
and Sons. [nc., New York and London), 1941,
Pp. xxii -+ 454. Price § 11.50.

The aim of this buok is to give the reader
ann account of the fundamental concepts and
basi¢c relationship between rate of heat produc-
tion and environmental temperature. The book
consists of six parts. Part I deals with the
subject of '"The evolution of bioenergetics”
which Includes topics such as thermochemistry
and source of animal heat. Part II deals with
the subject of “Total starvation'’, Part 11T with
“The physical aspect of metabolism”, Part IV
with ‘““The metabolism of the starving animal”,
Part V “Food as fuel’ and Part VI with “Foopd
and population”. These have been presented
in simple language. The author has inttroduced
simple principles of analytical geometry and
caleculus to show how generalisations, hypotheses
and theories have been developed by applying
mathematical analysis 1o observed data. The
author has also critically examined the facts
and figures presented. This book will prcve
highly useful to students of animal energetics.

M. SWAMINATHAN.

The Chemical and Biclogical Action of Radia-
ttons, Vol V. Edited by M, Haissinsky.
(Academic Press, Liondon ; Indla : Asia Publi-
shing House, Bombay-1), 15861. Pp. xi 4 278.
Price 63 sh.

The ffth volume 1n the series covers the
following subjects: (I} Mechanism of the
radiolysis of water bv gamma rays or electrons,
(11} Action des rayons alpha sur les salutions
acqueses, (II1) Diffusion kinetics in radiation
chemistry, and (IV) Mass specitrometry and
radiation chemistry.

The first paper gives a historical account of
the development of radiation chemistry of
agqueous sclutions and emphasizes the funda-
mental contribution of Fricke to the subject.
The criticism which was advanced against the
radical theory in its early stages of its deve-
lopment and the arguments which have now
finally brought 1the radical theory to0 pro-
minence have been ¢learly put forward., The
development and testing of the radical theory
have been adequately described ang the author
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has also defined a number of problems that
remain to be solved.

In the second article, which 1s in French, the
radiation effects of alpha-particles on aquecous
solution (which cannot be satisfactorily ex-
plained by the radical theory) have been
accounted for, by postulating for intensely
1onizing radilations, a zone of molecule-radical
reactions, H, - OH, H,0,+ OH and H,0,+
H, in the immediate vicinity of the trajectlories of
the alpha-particles. The relative importance of
these reactions depends upon the nature and
concentration of the solute.
presented by this theory are pointed out and the
author makes a few suggestions for improve-
ment.

The third paper deals with the competition
between the recombination of the radical and
their diffusion away from one another by
quantitatively describing it in terms of the
macroscopic reaction rates and diffusion laws.
The resulting equations which In general have
no analytical solutions can now be solved by
high speed electronic computors. In addition
to the general formulation and criticisin of the
diffusion kinetic model, there are several
analytical and numerical treatmentis of one
radical model. The {two-radical model, the
effect of dose rate and fthe comparison with
experiments are alspo given in some detail. The
numerical calculations clearly show the extent
to which the diffusion model explains the experi-
mental resulfs in the radiolysis of aqueous
solutions.

The final arficle describes the principles, the
apparatus and the tfechnigque of mass spectro-
metiry as applied 1o radiation chemistry. It
also contains a section dealing with ion-molecule
reactions.

In general, all the articles have been written
in a competent manner by distinguished experts
in thelr respective fields. Each article has a
list of wvaluable references for supplementary
study. This book can be consulted with con-
fidence.

H. B. MATHUR.

Galen on Anatomical Procedures. (The ILaicr
Books: A Translation by the late W. H. L.
Duckworth.) Edited by Lyons and Towers
(Cambridge University Press), 1962, Pp. xix -+
279. Price 40 sh.

Galen’s Anatomical Procedures published in
the final form, just a few vears before his death,
embodies the result of a lifetime of practical
research., Only the firsi eight and a hal{ books
out of the 1% volumes have survived in the
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original Greek and have been translated into
English by the late Charles Singer. However,
on the basis of an Arabic translation of the
entilre work, which was availlable, the last six
and a half books have now becn translated and
presented in this volume.

The volume starts with the sixth chapter in
the ninth book which deals with the dissection
of the brain and experiments in brain surgery.
The anatomy of the eyes, tongue, lips and
movements of deglutition are surveved in
Book X. The Larynx and associated structures
in apes and swine are described in Book XI.
The generative organs and foetal development,
dissection of veins and arteries, the anatomy of
nerves arising ifrom the brain and the spinal
cord are the subject-matters of Books 12 to 15.

The volume while bringing to completion the
entire Anatomical Procedures 1n English has
also achieved its objective in focusing the
attention of scholars and scientists on one of
(ralen’s greatest works.

M. SIRsI.

ey

Soil Micro-organisms and Higher Plants. By
Prof, N. A. Krasil'nikov. (Published for the
National Science Foundation, Washington D.C.
and the Department of Agriculture, U.S.A.,
DYy the Israel Programme for Scientific Transla-
tion, 1961. Available from the Office of
Technical Services, U.S. Department of Com-
merce, Washington D.C.) Pp. 474. Price 4.5
U.S. Dollars.

This book brings together most of the aspects
of interaction between $o0ll micro-organisms and
higher plants which 15 engaging the attention
of soil microbiologists. The subject-matter
which is presented in a clear, readable style
covers fundamental details of the structure, deve-
lopment, variability and classification of bacteria,
actinomycetes and fungi in the light of recent
research. Information is given at length on
the importance of micro-organisms in plant
nutrition, the role of microbial activities in the
complementary nutrition of plants, the effect
of microbes on the vitamin content of plants,
their importance in plant growth and the part
played by them in soil fertility,

The book is divided into four parts, namely,
(1) Fundamentals of the structure and develop-
ment of micro-organisms including the variability
and classification of Actinomycetes, bacteria and
phages, (2) The soil as an cnvironment for
micro-organisms : This deals with soil structure,
s0il respiration, thermal regime of the soil, soil
msolation, organic matter and radivactive sub-
stances in the soil, the absorption capacity ot
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the =soils and the ecological and geographical
distribution of soil microbes. (3) Biological
factors ©f soil fertility . Here 15 discussed
mainly the effect of humus on plant develop-
ment. and role of biotic substances of the so1l
and the effect of bactierig on the assimilation of
nutrients by plants. (4) Interaction between
s0i] micro~organisms and plants: This deals
with most of the advances made i1n the study
of rhizosphere microbiology with a note at the
end on the epiphytic microflora.

Much of the material on s0il microbiology.
published In recent years by Russian investi-
gators, is comprenensively discussed. The poinis
of view on the subjeect that are considered to
he of major importance in seil microbiology by
the Russian scientists should be very useful
indeed to workers in this field elsewhere. The
book ends with a bibliography of 641 Russian
titles (some of which are Russian translations
of non-Russian material) and 829 titles by
foreign authors, which, I think, 1s by no means
complete. Omission of an Index at the end
of the {reatise makes reference rather difficult.

In view of the recent increased interest in the
study of soil micro-organisms in relation to plant
well-being, the book will be a good reference
work for microbiologists, plant physiologists,
soil specialists, ptant pathologists, agrobiologists
and agronomisis alike.

V. AGNIHOTHRUDU.

Mechanisms in Radiobiology. Edited by
M. Errera and A. Forssberg., Volume 1
General Principles, (Academic Press, New
York and London; India: Asia Publishing

House, Bornbay-1), 1961, Pp. $34. Price $ 16.00.

All those who have read the papers in Volume
IT of this series (see Curr. Sct., 1961, 30, 238),
which for some unknown reason gagppeared a
yvear earlier than Volume I, would be happy
that this long-awaited publication has come out
of the Press. I{ is np faull of the suthors that
much new knowledge particularly in the field
of free radical measurements has become avail-
able since the papers of the current volume were
written. Progress in radigbiclogical research, as
in all other branches of science related fo
atomic energy, is so fast that any review paper
is likely to becorme outdated even hefore it is
published. Nevertheless, the basic facts do not
change so fast—only views pertaining to the
relative importance of the numerous pathways
of radiation action on cells undergo periodic
reassessment—and hence this volume dealing
largely with general principles is of great value,
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despite ity belated  publication. Research
workers interested in radiobiclogy will welcome
this excellent compilation of the basic facts
concerming the activonn of radiations on cells,
organs and organisms,

The volume begins appropriately with a paper
on the physical principles of radiation action by
F., Hutchinson and E. Pollard. Radioblologists
wil] fine the discussion on radiation dosimetry
and description of radioactive sources parti-
cularly useful. In a second pari of the article,
the same authors deal with the target theory
of rachation zction. They discuss the nature
of radiation damage on molecules of wvaricus
Kinds and the relation of this damage to cell
tunction. They righily conclude that the simple
biophysical theories built around statistical con-
sigerations are not wholly adequate to explain
the effects of radiation on cells and that the
physical changes which cause the loss of specific
biclogical function are yet to be identified.

In the next paper, E. J. Hart and R. L.
Platzman, describe the history and nature of
Radiation Chemistry, The ionic yields in the
radiolysis of inorganic gases, gaseous hydro-
carbons, organic ligquids and water are presented
in  well-constructed tables. 'The data from
biochemical studies carried otlt in irradiated
in vivo and in vitro systems are summarised by
M G Ord and L. A. Stocken in the third
chapter. They have incorporated in  an
addendum results from some recent studies on
the efiecis of radiations on nucleic acids.

The cytological effects of 1onizing radiation,
particularly as observed by electron microscopy,
are discussed in the fourth chapter by T. N.
Tahmisian, With the aid of a few striking
iltlustrations, the author has shown that the
steps intervening between a small physico-
chemical change and a striking morphological
result may have a topological basis, and that
studies to bridge the gap between molecular
configuration and ecology and those changes now
readily observed by the electron microscopist are
urgently needed. T. Alper describes the effects
of radiation on subcellular units and free living
cells From a cConsideration of the possible
mechanism of lethal and genetic effects on cells,
the author concludes that either (a) 1t 1s a
structure other than the “gene” which frequently
acts as a target for cell killing, and even {for
the induction of mufation or (b) the gene as
functionally defined must include chemical sub-
stances other than DNA.

The last two chapters on “Radiation Genetics”’
and “The Induction of Mutations as a Method
of Plant Breeding” by S. Wolff and A. Gustafs-
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son respectively are masterpleces of condensa-
tion of the available knowledge on thesc topice.
Those enthusiastic about the economic possi-
bilities of mutation breeding would do well to
note that Gustafsson, who more than any other
living scientist is familiar with the possibilities
of this technique, stresses that to achieve
success the plant breeder should “study his
crop plant carefully and learn to know its
genes and linkage conditions, as well as its
mutation spectrum, both under spontaneous con-
ditions and after the application of different
radiations and chemical mutagens”. There is
thus no hope of quick success for those who
wish to add mutation research as an addifional
item to their already overloaded programme
of research.

The Academic Press deserves bhoth our
gratitude and congratulations for providing this
excellent source of authoritative information in
a field of science characterised by explosive
progress.

M. S. SWAMINATHAN.
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