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Moreover, the whole space of the planetary heavens is either at
rest (as is commonly believed) or moves uniformly in a straight
line, and hence the common center of gravity of the planets (by
Law 4) is either at rest or moves along with it. In either case the
motions of the planets among themselves (by Law 3) are the same,
and their common center of gravity is at rest with respect to the
whole space, and thus can be taken for the immobile center of the
whole planetary system.

Hence indeed the Copernican system is proved a priori. For if in
any position of the planets their common center of gravity is
computed, this either falls in the body of the Sun or will always be
close to it.

By reason of the deviation of the Sun from the center of gravity,
the centripetal force does not dlways tend to that immobile center,
and hence the planets neither move exactly in ellipses nor revolve
twice in the same orbit. Each time a planet revolves it traces a
fresh orbit, as in the motion of the Moon, and each orbit depends
on the combined motions of all the planets, not to mention the
actions of all these on each other. But to consider simultaneously
all these causes of motion and to define these motions by exact
laws admitting of easy calculation exceeds, if I am not mistaken,
the force of any human mind.

Omit these minutiae, and the simple orbit and mean among all the
deviations will be the ellipse that I have already discussed. If any
one tries to determine this ellipse by trigonometrical computation
from three observations (as is customary), he will have proceeded
without due caution. For those observations will share in the
minute irregular motions here neglected and so make the ellipse
deviate a little from its just magnitude and position (which ought
to be the mean among all the deviations), and so will yield as
many ellipses differing from one another as there are trios of
observations to be employed. Therefore there are to be joined
together and compared with one another in a single operation a
great number of observations, which temper each other mutually
and yield the mean ellipse in both position and magnitude.

Newton, ca. December 1684
First published by Rouse Ball in 1893



