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Mathematicians will be grateful to Professor Rudio for
this very complete and attractive report. The book con-
tains so much of general interest that it will be welcome
to all.

JaMEs PIERPONT.

The Mathematical Theory of the Top. Lectures delivered on the
occasion of the Sesquicentennial Celebration of Princeton Uni-
versity. By Frrix KurrN, Professor of Mathematics in
the University of Gottingen. New York, Charles Scrib-
ner’s Sons, 1897. 12mo, iv 4 74 pp.

TuESE lectures ‘‘were reported and prepared in manu-
script form by Professor H. B. Fine, of Princeton Uni-
versity, and the manuscript was revised by Professor
Klein.”” The twelve figures in the text, some of which re-
quired great delicacy in construction, were drawn by Pro-
fessor H. S. S. Smith. The subject matter of the lectures
is divided into four parts: the geometric introduction ; the
dynamic relations; the general analytic discussion when the
independent variable is complex; the toy top with moving
point.

First of all, the double system of coordinates used in con-
sidering the problem of the rotation of a body about an axis
with one point fixed is considered, and the attempt is made
‘“ to throw a method already well known into the most con-
venient form for application to mechanics.”” As the leading
expounder today of the ideas of Riemann it is fitting that
Professor Klein should use the transformations of the sys-
tem derived from the stereographic projection of the points
of the sphere, rather than the system employed by Euler,
or the system which may be designated as the quaternion
system. In the beginning the transformations are expressed
much more symmetrically in these latter systems, but the
problem is not one which is symmetrical, since the body ro-
tates about one axis. And it would therefore seem (as the
result shows) that the system of stereographic projection,
which considers one line as distinguished from all others,
should be superior. and that the expressions for this move-
ment will have a kind of symmetry in this system. More-
over, such a system has been used with great power by
French writers, notably Darboux. It is especially empha-
sized that, in this system of parameters, the parameters, as
well as the magnitude ordinarily called the variable, are
functions of the time. Since these parameters are complex
numbers, and are functions of ¢, the analytic problem which



