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PREFACE.

P

Tur matter of the present work haas, with some varia-
tions, been in manuseript for a number of years, and has
formed the subject of an annual course of lectures to
mathematical students by whom the subject has been
well received as one of the mest intereating in the earlier
part of a mathematical couise.

I have been induced to present the work to the publie,
partly, by receiving from & number of Educationista
inquiries as to what work on Selid Geonetry I would
recommend as & saquel to my Plane Geometry, and partly,
from the high eatimate that I have formed of the value
of the atudy of synthetic sclid geometry as a neans of
mental discipline.

To me it seems to exereisge not only the purely intel-
lectual powers in the development of its theorems, but
also the imagination in the mental building-up of the
neceasary spatiol figures, and the eye and the hand in
their representations.

In this work the subject is carried somewhat farther
than is customary in those works in which the subject
of solid geometry is appended to that of plane geometry,
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but the extensions thas made are fairly within the scope
of an elementary work, and are highly interesting and
important in themselves as forming valuable aids to the
right understanding of the more transeendsntal methods,

It appears to me that it iz & prevalent custom to lay
too little stress on synthetic methods as soon as plane
peometry is passed, and to hourey the student too rapidly
into the analytic methods. If mathematical knowledge
iz all that is required, this way possibly be an advan-
tageous course; but if mental colture is, as it should
be, the chief end in a university education, this custom-
ary usage is not the best one.

I have found it convenient to divide the work into
four parts, each of which is further divided into sec-
tions.

The firat part deals with a eonsideration of the deserip-
tive properties of lines and planes in space, of the poly-
hedra, and of the cons, the cylinder, and the sphare.

Here I would feel like apologising for the introduction
of a new term, were it not that I belisve that its intro-
duction will be fully justified by a careful perusal of
the work.

Legendre, in his notes to his geomebry, proposed to
use the word ‘corner’ (eoin) for the figure formed by
the meeting of two planes, and he considered that the
different polyhedral angles should reesive special names
as being peometrical figures of different species. Without
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discussing this idea, I have employed the word ¢ corner’
to denota a solid or polyhedral angle of not less than
three faces, while I bave retainad the sxpression ‘dihedral
angle’ in its nsual sense. If a dihedral angle be cut by
a plane, this cutting plane necessarily cuts through both
faces, and the figure of intersection in & plane angle.
Whereas, if any polyhedral angle be eut by a plane
which intersects all its faces, the figure of section is not
a simple angle, but a polygon. Thus the plane angle and
the dihedral have this in common, that they can both
be measured by the same kind of angular anit, whiles
the affinities of the polyhedral angle are with the
polygon.

Moreover, the trihedral angle is a geometrical fune-
tion of three plane angles and three dibedral angles,
neither of which exists without the other, and every
polyhedral angle ia a geometrical funetion or combina-
tion of plane and dibedral angles, and these form its
elements. Hence [ have used the term ‘three-faced
corner’ for ‘tribedral angle,” and penerally ‘n-faced
corner’ for ‘n-hedral angle’ This nomenclature is very
convenient; but if any Teacher prefars the older forms,
he can readily make the necessary change in language.

The rectangular parallelepiped should ecertainly be
supplied with some convenient name. T Lave adopted
the term cnboid,’ aa proposed by Mr. Hayward, as being
both convenient and suggestive.



