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PREFACE

Ix addition to the features of the Plane Geometry, which are
emphagized in the Bolid as well, the chief characteristic of this
book is the establishment, at every point, of the wvital relation
between the Solid and the Plane Geometry. Many theorems in
Solid Geometry have been proved, and many problems have
been solved, by reducing them to a plane, and simply applying
the corresponding prineiple of Plane Geometry. Again, many
proofs of Plane Geometry have been wnade to serve as proofs
of corresponding theorems in Solid Geometry by merely mak-
ing the proper changes in terms used. (See §§ T03, 786, T4,
813, 853, 924, 951, 055, 961, ete.)

Other special features of the book may be summarized as
follows : '

The student is given ecvery possible wid in forming his early
space concepts, In the early work in Solid Geometry, the
average student experiences diffienlty in fully comprehending
space relations; that is, in seeing geometric figures in space.
The student is aided in ovescoming this difficalty by the intro-
duetion of many easy and proctical questions: and exercises, as
well as by being encouraged to make nis figuras, - (See § 605.) As
a further aid in this airection; repru-:luﬂtmnu of models made
by students themselves are shuwu in a group (p. 302), and at
various points thronghont Book VL .

The student’s fund of knowledge is constantly drawen upon.  In
the many questions, suggestions, and exercises, his knowledge
of the things about him has been constantly appealed fo.
Especially is this true of the work on the sphere, where the
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v PREFACE

student’s knowledge of mathematical geography has been ap-
pealed to in making clear the terms and the relations of figures
connected with the sphere.

The treatment of the Solid Geometry is logical, The same
logieal rigor that characterizes the demonstrations in the Plane
Geometry is used consistently thronghout the Solid. If a pos-
tulate is needed to make a proof complete, it is clearly stated,
as in § 615. In the mensuration of the prism and the pyra-
mid, the same general plan has been followed as that nsed in
Book IV; in the mensuration of the eylinder, the cone, and
the sphere, the method pursued is similar to that used in the
mensuration of the cirele. '

More proofs and parts of proofs are left io the student in the
Solid, than in the Plane Geometry ; but in every case in which
the proof is not ecomplete, the incompleteness is specifically
stated.

The treatment of the polyhedral angle (p. 336), of the prism
(p. 3485), and of the pyromid (p. 350), is stmilar to that af the
iylinder and the cone.  This is in accordance with the recom-
mendations of the leading Mathematical Associations through-
ont the country,

The complete collectlon of formulas of Solid Geometry at the
end of the book, it is hoped, will be found helpful to teacher
and student alike.

The grateful acknowledgment of the anthors is due to many
friends for helpful suggestions ;. especially to Miss Grace A,
Bruce, of the Wadleigh High School, New York; to Mr,
Eilward B. Pardang; f the Boys’ High School, Breoklyn; and
to Professor’ McMahon, of Cornell Uniiversity.
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SYMBOL8 AND ABBREVIATIONS

= equals, equal o, is equal to.
2= does not equal.
= greater than, is greater than,
< lesa than, iz less than,
w gouivalent, eguivalent to, is equive-
lent to,
~ ablmilar, similar to, iz gimilar to.
% ig measursd hy,
1 perpendicular, perpendicular to, i
perpendicalar to.
I perpendiculars.
| parallel, parallel to, iz parallel 1o,
lls parallels,
« oo and 30 on {sign of continoation),
W sinee.
.*. thereforse,
]
~ are; ALK are AR,
03, & parallelogram, parallelograms,
@, @ circle, circles,
&£, 4 angle, angles,
O, & triangle, triangles,

Tt
Bir.
ext.
int.
alt.

iden.
O,
sHp.
adj.

right,

stralght.
exterior.
Interior,
aligrnate.
definition.
axiom;
postulate,
hiypothesis.
proposiiion.
problem.
theorem,
coroliary.
eonatruotion.
axercisg,
figura,

identity.
ocomplementary.
supplementary.,
adjneent.

homol, homologous.,

g.E.0.  Quood erat demonstrandwmn, twhich was (o be proved.
g.ew. Clood erat faciendum, whick was o be done.
The signs 4, —, », + have the same meanings as n alpebea,



REFERENCES TO THE PLANE GEOMETRY

Note, The following definitions, theorems, ete., feom the DPlane
Geometry which are referred to in the Solld Geometry are here collected
for the convenience of the student.

{The numbers below refer to articles in the Plane Geometry.)

18. Def. Two geometric figures are equal il they can be made to
coincide. .

26. Two inlerseeting straight lines ean have only one point in
Lpomnmon ; e, bwo intersecting straight lines determine a point.

34. Def. A plane surface (ur plane) is a surface of unlimiled
extent such that whalever two of its points are taken, a straight line
jolning them will lie wholly in the sarface.

ASSUMPTIONS

54. 1. Things equal to the same thing, or lo equal things, are
equal to earh other.

2. TIf equals are added to equals, the sums are equal.

3. If equals wre subtracted from equals, the remainders are equal.

4. Tf equals are added to unequals, the sums sre unequal in the
same order. ;

5. If equals are subtracted from unequals, the remainders are
unequal in the same order,

f. Tf uneouals are subtracted from equals, the remaindera ace
unsqual in the reverse order.

7. {u} If &qlml&m I:l.:l]t-i]r]iﬂd h:!.r equuls, the products are equal ;
(k) if unegunals are multiplied by equals, the produets are unequal in
the same order.

8. (a) If equals are divided by equals, the quotients are equal;
{81 if unequals are divided by equals, the quotients are unequal in
the same orvder.

. 1f unequals are added to woequals, the less to the less and the
greater to the greater, the sums are unequal in the same onler.

0. IF three maguitudes of the same Kind are so related that the
first is greater than the seeomd, and the seeond greater than the third,
then the first is greater than the third.
' vil



