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| ance, bordering on exasperation, when a high mass of
material is presented without a sense of development
or relatedness, without names, as though it had emerged
full blown from some abstractionist’s head in the mid
1930's.

Everybody loves functional analysis, for it is “soft”
analysis. And this book, lying square within the emerg-
ing tradition, will be a popular one. Yet, without
rlossing over some brilliant successes, the subject re-
sembles a beautiful gift-wrap job. The next decade
should be crucial. How much that comes out of func-
tional analysis will be solid; how much will be mere
examination of its own buttons and bows?

Modern Geometrical Optics. Vol. 8 of Pure & Ap-
plied Mathematics. By Max Herzberger. 504 pp. Inter-

science Publishers, Inc., New York, 1058. $15.00.
Reviewed by Nicholas Chako, Queens College.
II is more than a quarter of a century since Dr.
Herzberger's book Strahlenoptik (Julius Springer,
Berlin, 1931) appeared before the public, becoming a
classic in this field. However, during these intervening
years, the great demand for optical instruments of pre-
cision stimulated research in both the theoretical and
practical sides of geometrical optics. These develop-
ments have led to a wider use of optical instruments
in different branches of pure and applied science. From
these advances, toward which the author has been a
leading contributor, the designer of modern optical
instruments has realized that more than simply a knowl-
edge of the practical aspects of geometrical optics is
needed to attack complex optical systems requiring a
high degree of precision. In addition he must possess
a good working knowledge of the theory, especially of
the recent developments which play a direct role in the
design of quality instruments. The lack of a modemn
treatise which incorporated the new advances in geo-
metrical optics has been keenly felt by both the applied
and theoretical opticians, as well as other scientists
interested in this branch of optics.

The book under review amply fulfils this require-
ment. It is written in a spirit of satisfying the applied
optician whose mathematical background is not exten-
sive, the theoretician pursuing his researches, and also
the serious student wishing to acquire the basic knowl-
edge of modern geometrical optics.

In this treatise the author takes the reader gradually
from the elementary principles and laws of reflection
and refraction of rays by simple lenses to the general
mathematical development of the theory which is
necessary for a deep understanding of the underlying
principles of geometrical optics and image formation.

Without going into details, we shall point out the
main features of the book, which make it practically
unique in this field. The author begins with a description
of the method of tracing rays through simple lens sys-
tems, which is necessary in any preliminary study of
designing intruments, leading gradually to the properties

of the image according to Gaussian optics and the effect
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ol color (dispersion) on the quality of the image and
methods for correcting such effects for thin lenses and
a thick lens, He then proceeds Lo develop the general
laws of geometrical optics from the Hamiltonian method
in a very clear and comprehensive way. The various
characteristic functions, the Bruns eikonal, and the di-
rect method developed by the author are treated side
by side, first for general optical systems and then for
specific systems such as concentric systems. The rota-
tionally symmetric systems which are of such great
importance in optical instrumentation are analyzed in
great detail by using the characteristic functions and
the direct method. The analysis of image errors, or
aberrations, of third and ffth order, which play a para-
mount role in the design of quality optical instruments,
is carried out to the last detail by means of Hamil-
tonian methods and the author’s direct method, hardly
equalled or even approached in the existing treatises
on the subject. One important contribution which
should be pointed out concerns the representation of
the image functions by means of any of the four charac-
teristic functions and their use in different types of
optical instruments. The transformation formulas which
permit the use of one characteristic function from the
knowledge of another one in expressing the image
function are carried out in an explicit form. Important
chapters on the limitation of image formation and on
caustic surfaces in normal systems are also included
for both symmetric and asymmetric systems. Another
significant contribution is the analysis of various classi-
fications of the types of aberrations of the third and
fifth order for infinite and finite apertures (diaphragms)
and the dependence of the aberrations on the position
of the object, diaphragm, and image planes and for
nonplanar objects. Another topic important from the
point of view of the designer is the analysis of aberra-
tion or characteristic curves on an image plane, which
describes theoretically the geometrical light distribu-
tion. Another subject left out in modern books is the
method of vignetting of rays and of constructing spot
diagrams which determine geometrically the quality of
the image and its distribution in the image plane, in-
cluding numerical computations for an actual lens of
the coordinates of intersection of rays with the exit-
pupil, the diapoints and the aberration coefficients for
various field angles, The last chapter contains a treat-
ment of inhomogeneous media which is regrettably
short in view of its many applications to other fields
such as microwave optics.

The numerous illustrations which accompany the text
should be of great help to the readers not familiar with
the subject, as well as the extensive bibliography for
those who desire to pursue futher the study of this
branch of optics. We warmly recommend this book to
persons interested in applied geometrical optics, or in
the geometrical theory of optical instruments, to the
applied mathematician interested in the beauty of Ham-
iltonian methods, and to the teachers and students
desirous of teaching and learning a fascinating branch
of physics and mathematics.

Theories of Figures of Celestial Bodies. By Wen-
ceslas S. Jardetzky. 186 pp. Interscience Publishers,
Inc., New York, 1958, $6.50. Reviewed by Robert E.
Street, University of Washington.
THE name of Liapounov is associated in the minds
of many with a well-known theorem on the sta-
bility of the solutions of nonlinear differential equa-
tions, That Liapounov made significant contributions
to the classical problem of the figures of equilibrium
of rotating celestial bodies is less well known. Pro-
fessor Jardetzky, one of the last pupils of Liapounov
before the latter committed suicide in 1918, has con-
tinued to contribute to this field, in particular to the
problem of the evolution of the earth and its crust,
and is thus well qualified to be the author of this
monograph which fills an obvious gap in the literature.
Except for several books on the earth, there has been
nothing on the general subject of fluid bodies from
the mathematical point of view in English.

The excellency of this little book lies in the clear
expression of the mathematical development, the his-
torical development, the difficulties of deriving solu-
tions, and problems yet to be solved. The investigations
of the classical mathematicians such a Jacobi, Riemann,
Poincaré, and others leading up to that of Liapounov
and the work of Lichtenstein, Wavre, Jardetzky among
more recent mathematicians is presented carefully and
systematically, A knowledge of potential theory such as
presented in Kellogg is essentially required to get the
most out of this book; its shortness precludes too much
mathematical detail which the reader must contribute
himself. Most of the book is devoted to shapes of bodies
composed of an incompressible fluid, although the effects
of viscosity are included, and only in the last chapter is
the effect of compressibility included. However, the cases
of zonal rotation, oscillations of shapes, rigid plus
liguid parts are included. Anyone interested in the
connection between the mathematical problem pre-
sented here and the applications to geophysics and
astronomy will find Jardetzky's book an authoritative
survey,

Mechanics, Wave Motion, and Heat. By Francis
Weston Sears. 664 pp. Addison-Wesley Publishing Co.,
Reading, Mass., 1958, $9.50. Reviewed by C, M. Ablow,
Stanford Research Institute.

THIS very fine text presents an abundance of
material in a lucid, well-illustrated, unhurried ex-
position. Over half the book, thirteen chapters out of
twenty-three, is devoted to the elements of mechanics.
The basic principles of statics, the laws of conservation
of linear and angular momentum, and the planar motion
of a rigid body receive full and careful attention.
A typical chapter begins by defining terms and deriving
a general theorem such as a conservation law. Then
examples of increasing complexity apply the theorem
in concrete situations. The chapter ends with a score
of nontrivial problems some of which are not numerical.
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