
tions and the general scheme of in- 
dustrial instruments. Little practical in- 
formation is given except that which 
is available in instruction manuals. 
High-resolution instruments, microelec- 
trodes, carbon dioxide tension, and the 
Na+ and K+ electrode systems are 
not mentioned. 

In the chapter on ultraviolet and visi- 
ble absorption spectroscopy the basis, 
form, and functions of commercial 

spectrophotometers are presented. Fluo- 
rescence and flame photometric meth- 
ods are only briefly mentioned. Other 
emission methods and atomic absorp- 
tion are not included. 

In some 33 pages on infrared ab- 

sorption spectroscopy, Clara D. Smith 

presents a succinct review of the ele- 
ments of infrared absorption methods 
and their value in biochemistry. A 
chapter entitled "Manometric devices" 

presents classical Warburg techniques 
in 11 pages, with no mention of Carte- 
sian diver methods. In the chapter on 
osmotic pressure measuring devices, 
some classical methods are described 
but instruments that have been avail- 
able for several years are not consid- 
ered. 

A chapter on transducers and one on 
read-out devices are concerned with 
what is generally conceded to be in- 
strumentation in that the physical basis 
and limitations are given for a number 
of important transducers in current 
use. Measurement of nuclear radiation 
is treated only in relation to the ele- 
mentary principles of the transducers. 
The instrumentation of scintillation 
counters, pulse-height analyses, and 
data handling are omitted. Discussion 
of solid-state devices and the conse- 
quences of their availability in modern 
instrumentation is conspicuously absent. 

In the chapter on read-out devices 
digital devices are mentioned but no 
distinction is made between digital com- 
puters that handle the data in digital 
form and those that use an analog 
method and present the data in digits 
derived from the analog function. 

The effort to provide a book on in- 
strumental methods for the biologist is 
commendable, but the scope of the 
field is so great that any rational effort 
must involve selection which, I feel, 
should have been more discriminating, 
The book should have been more suit- 
ably titled. 
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The Pleasures of Math. A. W. Good- 
man. Macmillan, New York, 1965. 
224 pp. Illus. $4.50. 

The principal attraction of this book 
is an extensive collection of problems 
that range from the extremely simple 
to the very difficult. The author has 
made a nice selection of topics that 
should be stimulating to those high 
school and beginning college students 
who wish to supplement their mathe- 
matics studies. However, those who 
wish to supplement their study of 
trigonometry, probability, or calculus 
must look elsewhere. 

Goodman says that he has aimed 
at four classes of readers: high school 
students, high school teachers, college 
students, and parents. I do not think 
that he will carry along many of the 
last group. The author states that "a 
student who finishes this book . . . is 
fully prepared to start calculus." One 
might question this assertion in view 
of the omission of trigonometry and 
the slight attention given to analytic 
geometry. However, his primary purpose 
seems to be to entertain, and he has 
achieved this quite well. 

Some statements may lead to mis- 
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understanding: for example, "Not all 
inequalities involving a positive integer 
n require mathematical induction"; "if 
this assertion is not obvious, it can be 
proved by mathematical induction"; 
and "we have proved this principle 
(of mathematical induction)." Terms 
such as "smaller" polygon, "dominant" 
term, and "series" appear without defini- 
tion. The definition of "divisor" does 
not exclude zero and the prime factor- 
ization theorem does not exclude one. 
The fundamental principle of counting 
is "proved" and extended to k factors 
without mathematical induction. The 
greatest common divisor is discussed 
without reference to the Euclidean 
algorithm. 

The book (224 pages) includes an 
index, a bibliography of 30 titles, and 
answers to all the problems. Magic 
squares, the four-color problem, conic 
sections without coordinates, extremes 
without calculus, and the theory of 
numbers are discussed. The 35 sets of 
problems form the major contribution 
of the book. 

M. T. BIRD 

Department of Mathematics, 
San Jose State College, 
San Jose, California 
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Economic Crises in World Agricul- 

ture. Theodore W. Schultz. Univer- 
sity of Michigan Press, Ann Arbor, 
1965. viii + 114 pp. $3.50. 

In the four chapters of this book, 
Theodore Schultz examines the role 
of agriculture in the economic devel- 
opment of less-developed and devel- 
oped countries. He treats the matter 
in terms of two agricultures. One is 
the "traditional" agriculture character- 
izing less-developed countries. Another 
is the "modern" agriculture character- 
izing the developed countries, espe- 
cially the United States. 

Schultz's thesis is that, within both 
the traditional and modern agricul- 
tures, there comes a juncture in eco- 
nomic development wherein a stag- 
nant and depressed agriculture causes 
a crisis. However, the crises within the 
two agricultures are wholly different. 
The book is devoted to examination 
of causal factors generating these crises 
and to possible avenues of escape. 
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tures, there comes a juncture in eco- 
nomic development wherein a stag- 
nant and depressed agriculture causes 
a crisis. However, the crises within the 
two agricultures are wholly different. 
The book is devoted to examination 
of causal factors generating these crises 
and to possible avenues of escape. 

The two initial chapters, drawing 
heavily upon his earlier book Trans- 
forming Traditional Agriculture [Yale 
University Press, 1964; reviewed in 
Science 144, 688 (1964)] deal with the 
nature and explanations of the crisis 
within agricultural sectors of less de- 
veloped countries. The third chapter 
appraises the efforts made by the 
United States to assist less-developed 
countries in their efforts to modernize 
their agriculture. The fourth and final 
chapter examines the nature and pos- 
sible explanations of the crisis in mod- 
ern agriculture, with special reference 
to the United States. 

Within the traditional agricultures, 
Schultz concludes that their serious 
food shortages can be solved only 
through large increases in agricultural 
production and marked declines in 
population growth. Aside from noting 
the retarding consequences of popula- 
tion growth on improvement in food 
supplies, Schultz leaves the popula- 
tion question and concentrates on in- 
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creased agricultural production. In 
searching for impediments to increased 
agricultural production, Schultz ex- 
amines and rejects land and capital 
shortages, limitations resulting from 
farm size, and allocative efficiency 
and omits consideration of structures 
and infrastructures. He concludes that 
the major impediment is the low rate 
of return on investment which pro- 
vides little or no incentive to acquire 
credit or increase savings. 

Turning to United States aid pro- 
grams in less-developed countries, 
Schultz states that such programs 
should be founded on the knowledge, 
availability, acceptance, and use of new 
agricultural inputs with relatively high 
payoff as inducements to improve agri- 
cultural production. He reiterates the 
role and importance of investment in 
labor. 

Within modern agriculture, particu- 
larly in the United States, Schultz em- 
phasizes the need for providing farm 
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people with the knowledge and means 
for adjusting themselves and their re- 
sources to changing economic condi- 
tions emanating from within and out- 
side the agricultural sector. But he 
finds that the political influence of the 
Southern Tradition, conflicting views 
among farm people, confused ideas of 
their leaders, and vested interests in 
production-price programs are walls 
that block progress-but walls which 
he forecasts will come tumbling down. 

The book is provocative and stimu- 
lating. However, its reasoning rests 
heavily on an implicit faith in price- 
income incentives which alone are not 
likely to bring the sought-after large 
increases in agricultural production in 
less-developed countries. The agricul- 
tural problems and their possible solu- 
tions at home and abroad are much 
more complex. 

JOHN F. TIMMONS 

Department of Economics, 
Iowa State University, A mes 
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Monographs in Experimental Botany Series Monographs in Experimental Botany Series Monographs in Experimental Botany Series 

Introduction to Thermodynamics. D. C. 
Spanner. Academic Press, New York, 
1964. xii 1- 278 pp. Illus. $7.50. 

The book under review, Introduction 
to Thermodynamics, is the first of a 
series of monographs in experimental 
botany. As Spanner states in his preface 
it is intended as a textbook on ther- 
modynamics for those who are inter- 
ested in any biological field, even 
though there is some bias in the book 
toward botanical problems. Most stu- 
dents in the biological sciences acquire 
whatever understanding they have of 
thermodynamics during their study of 
chemistry. That contact with the sub- 
ject usually leaves the impression that 
thermodynamics is a subtle, magical 
discipline that is invoked to explain 
phenomena which cannot be described 
in a more immediate physical context. 
It is to the alleviation of this un- 
fortunate situation that the author has 
devoted this book. 

I believe that he has in large measure 

accomplished the task that he set for 
himself. The book is sound scientifi- 
cally and didactically and should pro- 
vide a good basis for classroom teach- 

ing; it should also be useful to the 
mature research worker who wishes to 
study on his own. 

In content the book is divided some- 
what naturally into two main parts. The 

1084 

Introduction to Thermodynamics. D. C. 
Spanner. Academic Press, New York, 
1964. xii 1- 278 pp. Illus. $7.50. 

The book under review, Introduction 
to Thermodynamics, is the first of a 
series of monographs in experimental 
botany. As Spanner states in his preface 
it is intended as a textbook on ther- 
modynamics for those who are inter- 
ested in any biological field, even 
though there is some bias in the book 
toward botanical problems. Most stu- 
dents in the biological sciences acquire 
whatever understanding they have of 
thermodynamics during their study of 
chemistry. That contact with the sub- 
ject usually leaves the impression that 
thermodynamics is a subtle, magical 
discipline that is invoked to explain 
phenomena which cannot be described 
in a more immediate physical context. 
It is to the alleviation of this un- 
fortunate situation that the author has 
devoted this book. 

I believe that he has in large measure 

accomplished the task that he set for 
himself. The book is sound scientifi- 
cally and didactically and should pro- 
vide a good basis for classroom teach- 

ing; it should also be useful to the 
mature research worker who wishes to 
study on his own. 

In content the book is divided some- 
what naturally into two main parts. The 

1084 

Introduction to Thermodynamics. D. C. 
Spanner. Academic Press, New York, 
1964. xii 1- 278 pp. Illus. $7.50. 

The book under review, Introduction 
to Thermodynamics, is the first of a 
series of monographs in experimental 
botany. As Spanner states in his preface 
it is intended as a textbook on ther- 
modynamics for those who are inter- 
ested in any biological field, even 
though there is some bias in the book 
toward botanical problems. Most stu- 
dents in the biological sciences acquire 
whatever understanding they have of 
thermodynamics during their study of 
chemistry. That contact with the sub- 
ject usually leaves the impression that 
thermodynamics is a subtle, magical 
discipline that is invoked to explain 
phenomena which cannot be described 
in a more immediate physical context. 
It is to the alleviation of this un- 
fortunate situation that the author has 
devoted this book. 

I believe that he has in large measure 

accomplished the task that he set for 
himself. The book is sound scientifi- 
cally and didactically and should pro- 
vide a good basis for classroom teach- 

ing; it should also be useful to the 
mature research worker who wishes to 
study on his own. 

In content the book is divided some- 
what naturally into two main parts. The 

1084 

first part, comprising the first ten chap- 
ters, constitutes a rather abbreviated 
presentation of the basic principles of 
thermodynamics, a presentation much 
like that used in the standard under- 
graduate course in a physical science 
curriculum. Brevity is the principal 
characteristic that distinguishes this 
treatment from others in the textbook 
literature. The reader whose interest 
lies principally in the biological appli- 
cation of the subject and whose gen- 
eral background in thermodynamics is 

adequate might reasonably begin his 
study with chapter 11, a procedure 
made practical by the inclusion of a 
list of symbols and their denota- 
tions. 

The second part of the book is con- 
cerned with the application of thermo- 
dynamic reasoning to biological prob- 
lems. As one might expect, a major 
portion is devoted to the subjects of 
membrane equilibria, properties of 
electrolytes, and water relations. The 

strength of the author's treatment re- 
sides in his insistent use of the chemi- 
cal potential in an explicit manner. 
The remainder of the book is con- 
cerned with photosynthesis, thermody- 
namic efficiency, and irreversible proc- 
esses. 

EDWARD W. HART 
General Electric Research Laboratory, 
Schenectady, New York 
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