THE Limits oF SciEnce. By Leon Chwistek, with an In-
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Ivii -+ 347 pp. Harcourt, Brace and Company, New York,
1948. $6.50.

The late Dr. Chwistek was for many years professor
of the philosophy of mathematics at the University of
Cracow and later at the University of Lwow, Poland.
In his own country he was noted not only as a profes-
sional logician, but also as a literary eritic and painter.
He first acquired an international reputation for his
emendations and proposed simplifications of Whitehead
and Russell's classic work on the reduction of mathe-
matics to logic. Eventually he attracted attention for his
development of a science of signs along fresh lines, which
he called “semantics,” and for his contributions toward a
“nominalistic’’ reconstruction of mathematics. Like Leibniz,
Chwistek hoped to devise a system of symbolism with
whose help the operations of rational thought could be
fully mechanized and thereby prevented from making
fanciful and meaningless flights into irrationality.

Chwistek wished to reconstruct mathematics in such a
way that all statements of mathematics could be inter-
preted as being about concrete objects, and thus make
unnecessary references to ideal or abstract entities. How-
ever, except for occasional papers, even his technical con-
tributions to logic were not accessible to non-Polish read-
ers; and his more general commentaries and analyses of
questions in the philosophy of science remained almost
completely unknown outside his own country.

The present work is a translation by Miss Brodie and
Dr. Arthur Coleman of Chwistek's most complete ex-
position of his views both on the foundations of mathe-
matics and on a large class of issues that arise in the
logical analysis of physical science. Moreover, in addition
to a helpful introduction by Miss Brodie, the present
edition of the book contains much new and improved ma-
terial supplied by Chwistek just before the outbreak of
hostilities in 1939. Although the translation is not uni-
formly smooth and is occasionally even obscure, readers
of English will be grateful for this opportunity to he-
come better acquainted with Chwistek’s major ideas.

The greater portion of this work is devoted to a
technical reconstruction of mathematics on the basis of
Chwistek’s system of semantics, and it will doubtless be
of primary interest to specialists in logic. However, the
book contains much else, and even the technical discus-
sions are set in the context of general reflections on fun-
damental problems in the philosophy of physical science.
Chwistek was militantly dissatisfied with current attempts
to use modern physics as a support for various irration-
alistic or spiritualistic philosophies. He regarded the pres-
ence of metaphysical assumptions in any branch of posi-
tive science as a sign of the neglect of the criteria of
sound reason; and he believed that by a svstematic ap-
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plication of his semantic method irrelevant and mislead-
ing interpretations of physical theory could be avoided.
He thus took the central problem of logic to be the de-
limitation of the domain of exact thought, and the forg-
ing of a reliable technique for clarifying the confusions
that arise from unreflective modes of conceiving things.

Accordingly, Chwistek has a number of suggestive and
frequently illuminating things to say on basic questions
concerning space, time, and relativity theory; on the issues
of determinism, as these are raised by quantum physics;
on the perennial problems of induction and probability;
and on alternative conceptions and criteria of reality.
For example, he regards the classical notion of deter-
minism as meaningless, since it has no actual operative
significance. Nevertheless, he rejects the widely fashion-
able current view that quantum mechanics implies some
sort of radical indeterminism in nature, and maintains
that the Heisenberg uncertainty relations are entirely
compatible with a soundly conceived deterministic inter-
pretation of physical processes.

By and large, Chwistek attempted to carry through
in his analysis of positive science the nominalism he
espoused in pure mathematics, and he exhibits consider-
able sympathy hoth for contemporary positivism and for
dialectic materialism pruned of its metaphysical vagaries.
He held that the concepts of physics are all only some-
what crude formalizations of material processes; but he
insisted that though no such formalizations are ever
complete or completely satisfactory, it is just irrational
folly to abandon them wholesale in favor of some more
intuitive understanding of the course of events. Perhaps
the most pervasive feature of Chwistek's thought as it
appears in this book is his rejection and distrust of all
kinds of absolutes, and his wise insistence that even “exact
thought” is not absolutely precise or complete. “Sound
reason is only an island of safety,” he remarks, “a refuge
from an arbitrarily created fiction.”

But while the book is undoubtedly stimulating, it falls
short of being genuinely enlightening. Part of this failure
should perhaps be credited to Chwistek’s somewhat oriental
style of writing, for he does not hesitate to mix what pur-
ports to be scientific argument with irrelevant and some-
times autobiographical asides. However, the faults of the
book are more serious than this. Even the technical dis-
cussions of logic and mathematics suffer from funda-
mental unclarities—he does not observe (whether out of
principle or otherwise is not clear) the elementary dis-
tinction between a sign and what it signifies (e.g., be-
tween the word “velocity’ and the property of motion
which the word represents), he appears to identify the
meanings of terms with the images that are associated
with them, some of his crucial arguments are presented
with essential links missing, and in general his nominal-
istic reconstruction of mathematics is merely sketched
rather than exhibited in workmanlike detail.

Again, in matters dealing with fundamental questions
in the philosophy of science, he makes his disagreements
more explicit than his own conceptions. For example, he
rejects Poincaré’s conventionalism on the foundations of
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applied geometry, but nowhere does he make evident just
how his own view in this matter is different. And what
is perhaps the most reprehensible feature of the book,
Chwistek permits himself to decide on purely philosophical
issues in terms of what he assumes to be the social conse-
quences of a technical doctrine—a mode of disputation
which is surely the rejection of “sound reason,” even
though Chwistek's own social views were decidedly hu-
mane and liberal.

Ernest Nagel
Culumbia University

Ax Intropuction 1o Coror. By Ralph M. Evans. 340 pp.
John Wiley & Sons, Inc., New York City, 1948. $6.00.

Leonardo da Vinei was one of the last men to study
color as a whole. Since his time the study of color has
unfortunately undergone progressive dismemberment in
the hands of physicists, chemists, biologists, artists, psy-
chologists, geneticists, and a host of other specialists, with
the result that the total picture has become almost inac-
cessible to a worker in any one of the fields. “An Intro-
duction to Color” is a most successful attempt to recom-
bine all of the scientific approaches into one orderly dis-
cussion. Not only does it cover the “properties of colored
light, the properties of vision, and the action of the mind
in interpreting color . . . and the interrelationships among
these three aspects of color,” but it does so by precise,
simplified, descriptive measures which will be respected
by all readers.

While this book is an “introduction,” and the greatest
pains have been taken to simplify the principles, no one
will find it easy reading. The psychological concepts will
be as difficult for most laboratory workers as the ele-
mentary mathematical concepts are to laymen. The inter-
relations of the aspects of color—physical, psychophysical,
and psychological—are admittedly difficult and one of the
book's larger virtues is that it is bound to demand some
new modes of thinking from any reader. It would have
been helpful if the chapter titles had been carried through
as page headings to assist in rereading and in keeping
clear the excellent organization of topics.

Outside the scope of this text is a view of color which
the reader must not expect to find covered—the field of
affectivity in the broadest sense. The author has appar-
ently set the limitation that everything discussed in this
book must be measurable. Bevond these exacting bound-
aries lie the intangibles that make all this interest in
color so vital. Beyond “color in photography,” “art,”” and
“design and abstraction” with which he closes the book,
begins “color in living” and why we feel about it the
way we do.

It is almost unnecessary to say that the waork is pains-
taking, the text accurate, and the illustrations copious
and admirable. Three hundred line drawings reinforce
every point that can be graphically illustrated, and the
fifteen color-process plates are nearly as effective as were
the original photographs in demonstrating psychological
effects. Would that all textbooks could be made so clear

and attractive! Dean Farnsworth

Lieutenant Commander, USNR
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UnperwATER Exprosions. By Robert H. Cole. 437 pp.
Princeton University Press, Princeton, New Jersey, 1948,

$7.50.

An excellent treatment of the subject from the physi-
cist's point of view. Devoted largely to the specialized
kind of dynamics associated with the detonation of high
explosives under water and with the various forms in
which the resulting energy is dissipated. With the pos-
sible exception of the discussions of instrumentation, the
ordnance engineer and naval architect will find little to
aid them in their continual weapon-vessel conflict except
a better understanding of the fundamental ideas involved.
For the naval physicist, however, it remedies a serious
deficiency in the literature.

Royal Weller
U. 8. Naval Ordnance Laboratory
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