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1. COSMOGONY
THE intimate relationship between mathematics and
astronomy, even in ancient times, is well known; and
since the time of Kepler, Galileo and Newton astronomy has been the ideal exact science. From a mathematical point of view, it must be admitted that we
have been very fortunate in the fact that the earth
is merely one of a family of relatively small planets,
and that the earth possesses an extraordinary satellite,
so extraordinary that an inhabitant of AMars would
doubtless say that the earth and moon is a double
planet rather than a planet and satellite. We are
fortunate also in the fact that the earth is only 50 per
cent. cloud-covered instead of 100 per cent. as may be
the case on the planet Venus. Finally, the regular
succession of day and night, the waxing and waning
of the moon and the annual circuit of the sun among
the stars are uniformities in nature that can escape
the attention of no one, save pethaps one who lives in
a large modern city.
The somewhat less regular motions of the planets
with respect to the background of stars excited attention among the ancients and stimulated the search for
simple schemes to account for them. Even some slight
irregularities in the motions of the sun and moon were
discovered more than two thousand years ago, and
a scheme of epicycles was invented to account for
them, a compounding of uniform circular motions
which is the geometrical equivalent of our modern
Fourier Series. A dynamical explanation was not
sought because it Avas the age of geometry, and dynamies had not yet been dreamed of. Even Kepler,
who devoted a lifetime to the discovery of uniformities in the motion of the planet Mars, and who discovered the three laws of planetary motion which
bear his name, did 'not seek a dynamical explanation
of these uniformities. He was content to ascribe them
to the intelligence of an angel who guided the planets
in their courses. His ivas the age of spirits, and
Kepler's interpretation of uniformities was animistic.
The foundations of dynamics came onlv with the
genius of a Galileo who had little liking for the conceptions of animism. His induction that the natural
state of a body was unif orm motioni in a straight
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