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PREFACE.

Muosr persons do not possess, and do not easily aequire, the
power of sbetraction requisite for apprehending the Geometri-
cal conceptions, and for keeping in mind the successive steps
of a continuous argument, Hence, with a very large proportion
of beginners in_%mm,gﬁu‘wgm meinly upon the form in
which the subject is presented whether they pureuo the study
with indifference, not to say aversion, or with inereasing intevest
and plensure.

In compiling the present treatise, this fact has been kept con-
stantly in view. All nnnocessary disenssions and scholis have
been avoided ; and such methods bave been adopied ss exper-
once and attentive observatiom, combined with repeated trials,
have shown 40 be most readily comprehended.  No attemap has
been made to render more intelligible the simpls notiohs of
position, momnitude, and direction, which every child derives
fron observation ; but it 38 believed that these notions have
been limited and defined with mathematical precision.

A fow symbols, which stand for words and not fur operations,
have besn used, but these are of so grest utility in giving syle
and perspicuity to the demonstmations that no apology seams
necessary for their introduction.

Great pains have been taken to make the page attractive.
The figures are large and distinct, and are placed in the middle
of the page, so that they fall directly under the eye in immie-
diate conmection with the corresponding text. The gisen lines
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of the figurea are foll lines, the lines employed as aids in the
demonstrations are short-dotted, and the resulting lines are long-
dotted.

In each proposition a coneise statement of what is given ia
printed in one kind of type, of what is required in ancther, and
the demonstration in siill another. The reason for each step
is indivated in small type between that step and the one follow-
ing, thus preventing the necessity of interrupting the process of
the argument by referring to a previous ssction. The nomber
of the seetion, however, on which the reason depends is placed
at the side of the page. The constituent parts of the propo-
sitions are exrefully marked. Moreover, each disfine? mesertion in
the demonstrations, and each particalar divection in the consfrue-
troms of the fiyures, beging o new lins; and w no cose 15 o neces-
sary o tuva the page tn rending o demonstration,

This arangement presents obvions advantages. The pupil
perceives at once what is given and what is reguired, readily
riifers to the figure at every step, becomes perfectly familiar with
the lanruage of Geometry, acyuires faeility in simple and acon-
rate expression, rapidly learms fo reason, and layas a foundation
for the complote cstablishing of the scienes,

A few propositions have besn given that mwight properly bo
considered as corollaries. The reason for this is the great difhi-
enlty of convineing the average student thaf any importance
should be attached to a corollary. Original exercises, however,
have been given, not too numercuns or too diftienlt to discourdge
the baginner, but well adapted to afford an effectual test of the
degree in which hie is mastering the subjects of his reading.
Some of these exercises have been placed in the early part of
the work in order that the student may discover, ot the outset,
that to commit to memory a nnmber of theorsins and to repro-
duce them in an examinativn is & useless and pernicions labor ;
but to learn their vses and applications, and to acguire 4 readi-
ness in exemplifying their utility, is to derive the full benefit
of that mathematical training which looks not so much to the
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attzinment of information as to the discipline of the mental fuoc-
wlfzes.

It only remains to express my semse of obligation to Dr
D. F. Wews for valoable assistance, and to the University
Press for the elegance with which the book has beesn printed ;
and also to give sssurance that any suggestions relating to the
work will be thankfully received.

G. A, WENTWOKTH.

Puiieirs Expree ACADEMY,
Junuury, 1578,

NOTE TO THIRD EDITION.

In this edition I have endeavored to presemi & more rgor
ous, but not less simple, treatment of Parallels, Ratio, sod
Limits. The changes are not sufficient to prevent the simuita-
nevus use of the old and new editions in the clsss ; still they are
very important, and have been made sfter the most eareful and
prolonged conyiderstion,

I have to express my thanks for valuable sugpestions received
from many correspondents ; and a special acknowledgment is due
from me to Professor €. H. Jupsor, of Furman University,
Greenville, Bouth Carolina, to whom I am indebted for assist-
ance in effecting many improvements in this edition,

. TO TEE TEACHER.

When the pupil is reading each Book for the first time, it will ba
well to let him write hiz proofs on the blackboanl in his own lan-
guage ; care being taken that his language be the simplest possible,
that the arrangement of work be wvertical (without side work), and
that the fignres be accurntely constroeted.

This method will furnish a valuable exercise a3 o language lessom,
will cultivate the babit of neat and oxderly arrangement of work,
anid will allow a brief interval for &e]ilherntin:g on each step,

After a Book has been rend in this way the pupil should review

. the Book, and should be required to draw the figurea free-band, He
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should state and prove the propesitions orally, using s pointer to
indicate on the figure every line awd angle pamed. He should be
encouraged, in reviewing ezch Boolk, to do the original exercizos ; to
state the converse of propositions ; to determine from the statement,
if possible, whether the converse be true or false, and if the converse
be troe to demonstrate it ; and also te give well-considered answers
to gquestions which may he asked him on many propositions.

The Teacher is strongly advised to illustrate, geometrically and
arithmetically, the principles of limits, Thus a rectangle with o
conatant base &, and a varieble altitode =, will afford an obvious
llustration of the axiomatic truth contained in {4], Tage 88 I =

incrense and approach the altitnde g ss a limit, the area of the ree- -

langle inereases and spprosches the arca of the rectsugle 2 b a3 a
Limit ; if, however, = decrease and approsch zero s a limit, the arca
of the rectangle decrcascs and approsches wero for s limit.  An erith-
metical illustration of this truth would be given by multiplying a
cotstarst into the approximete valoes of any repetend. I for exam-
ple, we take the constant 60 and the repetend .3333, etc., the approxi-
mate values of the repetend will be &, A%, A3, ARRL cte, and
these valoes multiplied by 80 give the seres 14, 198, 1588, 19,998,
ete., which evidently approsck 20 as a limit ; but the product of 60
inle -} (tha lirnit of the I'Hlml.end B33, ele) is aleo 201

Again, if we multiply 60 into the different values of the decreazing
Beries, ey why wigm Febem el which approaches zero us a limit,
we shall get the decrepsing series, %, 4+ ¥ ghe o6 5 snd this series
evidently approsches zere us o limit,

In this way the pupil may easily be led to a ¢umplete comprehen-
sion of the whole subject of limits.

The TFeacher is likewtse advised to give [rejoent written examinge
tioms. These shonld not be too difficnlt, and sofficient time should

be allowed for accurstely constructing the figures, for choosing the |

best language, and for determining the best arrangement.

The time necessary for the reading of examination-books will be
diminished by more than one-balf, if the wse of the symbols employed
in this book be permitbed. .

G AW,

Poitties ExETER AcADEMY,

January, 1879
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