
aspirant toward a perfection he can 
never attain. They can go their own un- 
predictable way, but science, -since in 
the future it will start "to interfere 
with the fate of man as never before," 
imperatively must become fused with 
the humanistic tradition. 

I cordially commend this book. It is 
sage and informative, and it continual- 
ly wrestles with great issues that con- 
cern us all. 
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Sacks. Princeton University Press, 
Princeton, N.J., 1963. xii + 174 pp. 
Illus. Paper, $3.50. 

This is a specialized monograph on 
a specialized topic in mathematical 
logic. A basic understanding of ele- 
mentary recursion theory is presup- 
posed. 

The main subject of this work is an 
investigation into the structure of the 
Kleene-Post semilattice of degrees of 
unsolvability. Among the topics dis- 
cussed are minimal degrees, minimal 
upper bounds for sequences of degrees, 
recursively enumerable degrees (includ- 
ing an interpolation theorem for re- 
cursively enumerable degrees), the re- 
lation of the jump operator to the 
ordering of degrees, and incomparable 
degrees. 

The technique that the author em- 
ploys in his investigation is usually re- 
ferred to as the priority method, a 
method which owes its inspiration to 
the work of Friedberg and Muchnik. 
In fact, this monograph may be viewed 
as an application of the priority method 
to the study of degrees of unsolvability. 
The author exhibits considerable in- 
genuity in applying priority arguments 
to this study. 

Interspersed throughout the mono- 
graph are numerous comments on the 
priority method per se and its appli- 
cability. Chapter 4, entitled "The pri- 
ority method of Friedberg and Much- 
nik," is devoted to an attempt to es- 
tablish a definite form of priority argu- 
ment (theorem 1 and proof), which 
the author states "will be useful to 
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1) It appears to be pedagogically 
simpler to read Friedberg's original 
papers to obtain an "intuitive under- 
standing" of the priority method. 

2) Many priority arguments are not 
readily cast in the form given in chap- 
ter 4. This raises doubt about whether 
an intuitive understanding of the pri- 
ority method "in all of its manifesta- 
tions" can be obtained by the work 
of chapter 4. 

In general, although many of the 
author's priorities appear to adhere to 
his comments on the priority method, 
it is not certain that all possible pri- 
orities do. We are still a long way from 
a complete understanding of the nature 
and scope of this method. Perhaps a 
study of "structural" priorities, as was 
done by some other logicians, will be 
a help in this direction. 

The author has informed me that 
he is preparing an errata. The prospec- 
tive reader is advised to consult this 
errata before reading the monograph. 

MARIAN BOYKAN POUR-EL 
School of Mathematics, 
Institute for Advanced Study 

Learned Societies 

American Learned Societies. Joseph C. 
Kiger. Public Affairs Press, Washing- 
ton, D.C., 1963. viii + 291 pp. $6. 

In American Learned Societies Jo- 
seph C. Kiger ambitiously undertakes 
the American aspects of a story which, 
in the broader context of Western 
Civilization, he feels ushered in the 
Modern World. This belief is bolstered 
by nothing in his book. Apart from 
vaguely correlating the rise of the city 
to the rise of the modern learned so- 
ciety Kiger presents very little evidence 
that the societies function in "society." 
It is always dangerous to criticize a 
book on the ground that the author 
should have written another book en- 
tirely, but in this case the dangerous 
course is the only course. 

A list of everything omitted would 
require another book, but consider one 
example. A thorough reading demon- 
strates why the National Resources 
Committee was not included in the 
index: it is nowhere mentioned in the 
text. In 1935 the National Academy of 
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sit on a science committee of the Na- 
tional Resources Committee, later the 
National Resources Planning Board. 
For 7 years this interesting interdiscip- 
linary committee, composed of mem- 
bers of the three largest learned fed- 
erations, evaluated and made occasional 
abortive attempts to coordinate the na- 
tion's scientific resources. But the sci- 
ence committee was only one facet of a 
rich and important story that deeply 
concerned American learned societies 
in the 1920's and the 1930's-a story 
that extends well into the present. Kiger 
has ripped these societies out of the 
political and social soil that nourished 
them. 

The serious deficiencies of the book 
seem to grow out of problems of defi- 
nition. By taking up each society in 
turn they are isolated from the more 
important influences which brought 
them into being and shaped their de- 
velopment. Can one talk about the ori- 
gins of the Social Science Research 
Council without mentioning C. E. Mer- 
riam or W. C. Mitchell? Can one dis- 
cuss the 1920's as a fecund season for 
the social sciences without nodding to- 
ward Recent Social Trends? The truth 
is that Kiger is trapped in his own 
static organization, which is never dy- 
namic or fluid enough to permit the 
free movement of imagination or in- 
sight. 

J. L. PENICK, JR. 
Department of Social Sciences, 
California State Polytechnic College, 
San Luis Obispo 

Trigonometry 

The Non-Algebraic Elementary Func- 
tions. A rigorous approach. Andre L. 
Yandl. Prentice-Hall, Englewood 
Cliffs, N.J., 1964. xiv + 266 pp. 
Illus. $5.95. 

This trigonometry text, which is for 
"above-average" high school seniors 
or college freshmen, has as its stated 
objective "the training of the student 
for a rigorous calculus course." 

After a brief treatment of sets, the 
real number system is introduced as 
a set of objects, together with the ad- 
dition and multiplication operations, 
satisfying field, order, and complete- 
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The length of an arc of a circle 
is defined as the least upper bound 
of the set of real numbers represent- 
ing the sums of the lengths of chords, 
after the existence of such a bound 
has been demonstrated. The concept 
of a path as the motion of a point 
travelling a directed distance along a 
circular arc is presented intuitively, 
and the values of the six trigonomet- 
ric functions are specified by the co- 
ordinates of the terminal point of a 
standard path. Later it is shown that 
these functions may be expressed as 
functions of angles. The usual appli- 
cations, including vector applications, 
are made. 

The other elementary functions 
considered are the exponential and 
logarithmic functions. The laws of 
exponents are rigorously treated, and 
there is some logarithmic computa- 
tion. Complex numbers and polar co- 
ordinates are discussed in appendices. 
Five-place common logarithm tables 
and four-place trigonometric tables are 
included. 

The gifted, and interested, student 
should find this text stimulating and 
challenging as well as a source of con- 
siderable information not found in a 
conventional textbook on trigonom- 
etry. But the challenge may be too 
great for an unprepared instructor 
who could experience difficulty in mo- 
tivating the author's treatment. 

W. NORMAN SMITH 
Mathematics Department, 
University of Wyoming, Laramie 

Feynman as a Lecturer 

The Feynman Lectures of Physics. 
Richard P. Feynman. Robert B. 
Leighton and Matthew Sands, Eds. 
Addison-Wesley, Reading, Mass., 
1963. Unpaged. Illus. $8.75. 

This book is based on the lectures 
given by Richard Feynman at Califor- 
nia Institute of Technology during the 
academic year 1961 and 1962, and it 
covers the first year of a 2-year be- 
ginning physics course. The material 
consists essentially of the lectures as 
they were given by Feynman, the lec- 
tures being tape recorded, transcribed, 
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of a path as the motion of a point 
travelling a directed distance along a 
circular arc is presented intuitively, 
and the values of the six trigonomet- 
ric functions are specified by the co- 
ordinates of the terminal point of a 
standard path. Later it is shown that 
these functions may be expressed as 
functions of angles. The usual appli- 
cations, including vector applications, 
are made. 

The other elementary functions 
considered are the exponential and 
logarithmic functions. The laws of 
exponents are rigorously treated, and 
there is some logarithmic computa- 
tion. Complex numbers and polar co- 
ordinates are discussed in appendices. 
Five-place common logarithm tables 
and four-place trigonometric tables are 
included. 

The gifted, and interested, student 
should find this text stimulating and 
challenging as well as a source of con- 
siderable information not found in a 
conventional textbook on trigonom- 
etry. But the challenge may be too 
great for an unprepared instructor 
who could experience difficulty in mo- 
tivating the author's treatment. 

W. NORMAN SMITH 
Mathematics Department, 
University of Wyoming, Laramie 

Feynman as a Lecturer 

The Feynman Lectures of Physics. 
Richard P. Feynman. Robert B. 
Leighton and Matthew Sands, Eds. 
Addison-Wesley, Reading, Mass., 
1963. Unpaged. Illus. $8.75. 

This book is based on the lectures 
given by Richard Feynman at Califor- 
nia Institute of Technology during the 
academic year 1961 and 1962, and it 
covers the first year of a 2-year be- 
ginning physics course. The material 
consists essentially of the lectures as 
they were given by Feynman, the lec- 
tures being tape recorded, transcribed, 
and edited. 

This is indeed a remarkable volume. 
On reading it, one is struck first by 
the extraordinarily extensive scope of 
the material contained therein, material 
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which often takes one far afield from 
the conventional topics of the usual in- 
troductory course. As a result of this 
wealth of material, a certain concise- 
ness is evident, but this lies primarily 
in the use of relatively few illustrative 
examples and not in any curtailment 
of the exposition of the basic physics. 
Reading this book is at times a breath- 
taking experience, and Feynman's style 
and special talent for exposition are evi- 
dent throughout. Although the purpose 
of the course was to maintain the in- 
terest of the very enthusiastic and able 
students entering Caltech by presenting 
material taken from present-day phys- 
ics, and this is done with boldness and 
depth, practically nothing in the older 
classical physics was neglected. In fact, 
the book appears encyclopedic in scope, 
and many topics related to other sci- 
ences and to engineering are dealt with 
in some detail. 

Feynman states in his preface that 
he could see no " . . . reason to work 
the lectures in a definite order, in the 
sense that I would not be allowed to 
mention something until I was ready 
to discuss it in detail." The exercise 
of this degree of freedom, in my opin- 
ion, provided the book with one of its 
more attractive features. Feynman has 
shown clearly that it is not only possi- 
ble but also rewarding to examine at 
some length the many rich implications 
of fundamental laws and ideas of phys- 
ics before the maturity of the student 
allows an orderly derivation of such 
starting points. His elegant formulation 
of the law of electromagnetic radiation 
from an accelerated charge and its uses 
in a relatively detailed and extensive 
treatment of physical optics is a splen- 
did example. 

The reader must remember that the 
actual course consisted of section meet- 
ings and laboratory work as well as 
Feynman's lectures. One should really 
look at the problems (published sepa- 
rately in 1964 by Addison-Wesley) to 
appreciate what is expected of the stu- 
dents. Hence this book alone will not 
function well as a textbook, but as a 
reference for student and teacher alike, 
it is invaluable. 

The general order of the material is 
as follows. After introductory chapters 
that describe physics in general and its 
relation to other sciences, the general 
subject of mechanics (including special 
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and many of its applications, thermo- 
dynamics and wave motion are consid- 
ered. The final chapter is devoted to 
symmetry and physical laws. 

There are many items of special in- 
terest, but it would take far too long 
to describe them in any detail. The 
freshness of viewpoint, the accuracy of 
statement, the richness of the material, 
and the ingenuity of presentation- 
for example, the remarkable chapter en- 
titled "Ratchet and pawl"-are strik- 
ing. Reading this book will be a richly 
rewarding experience for all who desire 
to acquire a real understanding of what 
physics is all about as well as for stu- 
dents and teachers of physics. 

H. H. FRANK 
Department of Physics, 
Massachusetts Institute of Technology 

Mathematics 

Lectures on General Algebra. A. G. 
Kurosh. Translated from the Russian 
edition (Moscow, 1960) by K. A. 
Hirsch. Chelsea, New York, 1963. 
335 pp. Illus. $6.95. 

Kurosh's book provides a coverage 
of the foundations of a good deal of 
what is treated nowadays under the 
title of modern or abstract algebra. 
The level of abstraction is, in general, 
that of Bourbaki's excellent works on 
algebra, though the terminology and 
notation frequently are rather different. 
In chapter 1, Kurosh deals with rela- 
tions and sets; in chapter 2, he gives 
the basic properties of groups and rings 
and introduces the concepts of isomor- 
phism and embedding; in chapter 3, he 
introduces the extremely general sys- 
tem of a universal algebra and also 
gives more results about groups, par- 
ticularly groups with operators and free 
groups and rings. Chapter 4 is devoted 
to lattice theory with application to uni- 
versal algebras and groups; chapter 5 
gives an introduction to linear algebra 
from the general point of view of rings 
with operators and modules; chapter 6 
introduces ordered and topological 
groups and rings and ends with a brief 
treatment of the Galois theory of fields. 

As a text book, I feel that this volume 
would not be suitable for use in a first 
course in abstract algebra, except for 
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ence book. Unfortunately, there are no 
exercises but there are occasional illus- 
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