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vl PREFACE.

Perhaps it is not too much to hope that the succession
of mathematical ability which the system of this University
calls out, might, if directed to such objects, enable us to
add much of what is most valuable in modern writers to
the present subjects of our studies. It is undoubtedly
desirable to give a sound knowledge of several branches
of mathematical science, and of the Newtonian System, to
a greater number of persons than we can expect to form
into profound analysts; but if we could save the time
which is now often lost in searching and selecting through
a variety of books, and in unprofitable and unsystematic
reading, we might make the extent of our encyclopedia less
inconvenient than it is sometimes found to be at present.
Instead of balancing the simplicity and evidence of the
mathematics of a century ago against the generality and
rapidity of modern analysis, it might be better to attempt
to combine them; and if our University were provided
with a course of elementary works written with this view,
and if the higher branches of the science were simplified
and made to correspond with these introductory steps,
we might include in the circle of our studies a larger
portion .of the modern additions to mathematical know-
ledge than is now in most cases practicable.

The present Work is in some measure an attempt to
facilitate some of the higher problems of the science,
though the mathematician will find in it little except what
he will consider as elementary. Its object is the mathematical
developement of the doctrine of motion, beginning with the
application of the differential calculus : and hence the fun-
















PREFACE. X1

we employ the simultancous integration of n differential
equations, and are led to Daniel Bernoulli’s important
principle of co-ewistent wvibrations. We are naturally
introdueed to the calculus of wvariations in solving the
different cases of brachystochronous curves, (p. 161,) and
in proving the principle of least action. (p. 401). In
determining the perturbation of elliptical motion, arising
from the resistance of a medium, (p. 201,) we use the
method of the variation of parameters. In investigating
the motion of a body about two centres of force, (p. 353,)
we have occasion to refer to the criterion of the differ-
ence between particular solutions and particular integrals.
In finding the attractions of spheres by Laplace’s method,
(p- 365,) we have to differentiate under the sign of in-
tegration; and in solving the problems of the vibrations
of strings, and of elastic rods, (p. 378, 386,) we have to
use and integrate parfial differential equations. 'The
student will be induced to consider the different branches
of analysis more closely, when he thus sees instances of
their use and necessity, and he may learn at the same
time, that no portion of pure science is to be rejected
as barren and useless; it is impossible to say what
value and what results the extension of applied mathe-
matics may sometime give to it.

From the nature of the work, it must be in a great
measure borrowed from many preceding writers; and it
is neither very easy nor very necessary to point out all
who have been of service. Besides Euler, however, who
1s a never-failing guide and assistant, I may mention




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































