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The Principia [, first edition]

Author’s Preface to the Reader, First Edition

Since the ancients (according to Pappus) considered mechanics to be of the
greatest importance in the investigation of nature and science and since
the moderns – rejecting substantial forms and occult qualities – have
undertaken to reduce the phenomena of nature to mathematical laws, it
has seemed best in this treatise to concentrate on mathematics as it relates
to natural philosophy. The ancients divided mechanics into two parts:
the rational, which proceeds rigorously through demonstrations, and the
practical. Practical mechanics is the subject that comprises all the manual
arts, from which the subject of mechanics as a whole has adopted its name.
But since those who practice an art do not generally work with a high
degree of exactness, the whole subject of mechanics is distinguished from
geometry by the attribution of exactness to geometry and of anything less
than exactness to mechanics. Yet the errors do not come from the art but
from those who practice the art. Anyone who works with less exactness
is a more imperfect mechanic, and if anyone could work with the greatest
exactness, he would be the most perfect mechanic of all. For the descrip-
tion of straight lines and circles, which is the foundation of geometry,
appertains to mechanics. Geometry does not teach how to describe these
straight lines and circles, but postulates such a description. For geometry
postulates that a beginner has learned to describe lines and circles exactly
before he approaches the threshold of geometry, and then it teaches how
problems are solved by these operations. To describe straight lines and
to describe circles are problems, but not problems in geometry. Geometry
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postulates the solution of these problems from mechanics and teaches the
use of the problems thus solved. And geometry can boast that with so
few principles obtained from other fields, it can do so much. Therefore
geometry is founded on mechanical practice and is nothing other than that
part of universal mechanics which reduces the art of measuring to exact
propositions and demonstrations. But since the manual arts are applied
especially to making bodies move, geometry is commonly used in refer-
ence to magnitude, and mechanics in reference to motion. In this sense
rational mechanics will be the science, expressed in exact propositions and
demonstrations, of the motions that result from any forces whatever and
of the forces that are required for any motions whatever. The ancients
studied this part of mechanics in terms of the five powers that relate to the
manual arts [i.e. the five mechanical powers] and paid hardly any atten-
tion to gravity (since it is not a manual power) except in the moving of
weights by these powers. But since we are concerned with natural philos-
ophy rather than manual arts, and are writing about natural rather than
manual powers, we concentrate on aspects of gravity, levity, elastic forces,
resistance of fluids, and forces of this sort, whether attractive or impul-
sive. And therefore our present work sets forth mathematical principles
of natural philosophy. For the basic problem of philosophy seems to be to
discover the forces of nature from the phenomena of motions and then to
demonstrate the other phenomena from these forces. It is to these ends
that the general propositions in books  and  are directed, while in book 
our explanation of the system of the world illustrates these propositions.
For in book , by means of propositions demonstrated mathematically in
books  and , we derive from celestial phenomena the gravitational forces
by which bodies tend toward the sun and toward the individual planets.
Then the motions of the planets, the comets, the moon, and the sea are
deduced from these forces by propositions that are also mathematical.
If only we could derive the other phenomena of nature from mechani-
cal principles by the same kind of reasoning! For many things lead me
to have a suspicion that all phenomena may depend on certain forces by
which the particles of bodies, by causes not yet known, either are impelled
toward one another and cohere in regular figures, or are repelled from one
another and recede. Since these forces are unknown, philosophers have
hitherto made trial of nature in vain. But I hope that the principles set
down here will shed some light on either this mode of philosophizing or
some truer one.
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In the publication of this work, Edmond Halley, a man of the greatest
intelligence and of universal learning, was of tremendous assistance; not
only did he correct the typographical errors and see to the making of the
woodcuts, but it was he who started me off on the road to this publication.
For when he had obtained my demonstration of the shape of the celestial
orbits, he never stopped asking me to communicate it to the Royal Society,
whose subsequent encouragement and kind patronage made me begin to
think about publishing it. But after I began to work on the inequalities of
the motions of the moon, and then also began to explore other aspects of
the laws and measures of gravity and of other forces, the curves that must
be described by bodies attracted according to any given laws, the motions
of several bodies with respect to one another, the motions of bodies in
resisting mediums, the forces and densities and motions of mediums, the
orbits of comets, and so forth, I thought that publication should be put off
to another time, so that I might investigate these other things and publish
all my results together. I have grouped them together in the corollaries
of proposition  the inquiries (which are imperfect) into lunar motions,
so that I might not have to deal with these things one by one in proposi-
tions and demonstrations, using a method more prolix than the subject
warrants, which would have interrupted the sequence of the remaining
propositions. There are a number of things that I found afterward which
I preferred to insert in less suitable places rather than to change the num-
bering of the propositions and the cross-references. I earnestly ask that
everything be read with an open mind and that the defects in a subject
so difficult may be not so much reprehended as investigated, and kindly
supplemented, by new endeavors of my readers.

Trinity College, Cambridge Is. Newton
 May 

Editor’s Preface, Second Edition ()

THE LONG-AWAITED NEW EDITION of Newton’s Principles of
Natural Philosophy is presented to you, kind reader, with many corrections
and additions. The main topics of this celebrated work are listed in the
table of contents and the index prepared for this edition. The major
additions or changes are indicated in the author’s preface. Now something
must be said about the method of this philosophy.
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