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ADVERTISEMENT
™

THE AMERICAN EDITION.

Tar work now submitted to the notice of the American public, will, it
w hoped, supply in part the want that has long been felt by the heads
of instroction in this eountry, of a good elementary treatise, in our own
language, npon that all important branch of methematics—the applica-
tion of analysis to the solution of Geometrical Problems. ‘The Professors
of several of onr public institptions, convineed of the absolute necessity,
to the student, of a thorough knowledge of this subject, prior to his en-
tering upon the study of the Calenlns, and its varied applications, have
been induced to place in the hands of their pupils the works of the
French writers in their native tongue. Among olhe]"s, the Esol de
Geometrie Analytique of Biot, the Theorie des Courber of Boucharlat, and
the Application de I Analyse & la Geomeirie of Bourdon, have been used
to much advantege. Indeed it may be questioned if the use of the
Freuch snthors s models be not slmest absglutely necessary 1o the
writer of & work on this subject ; for nowhere else can we find that sim-
ple, and, st the same time, elegant and highly finished annlysis, for which
they are so justly distinguished in the scientific world.

Mr, Young, as will be seen by his preface, has demwn largely from
these sources; and the eminent superiority of his elementary treatises
on the mathematical sofences, is mainly to be nitribated to the liberality
of spirit with which—casting off the trammels imposed upon themselves
by the countrymen of Newton—he has freely availed himself of every
discovery and improvement in analysis, though such have been chiefly
mads on the French side of the channal.

4 In the present edition faw alisrations or additions could heve been
made whith would improve the original, with the exeeption of & care-
ful correction of the typographieal errors—and whether or not the -
Editor has feithfully execated his task, the work itsslf will show,

JOHN D. WILLIAMS,
New Yozx, Augnst, 1833. '



PREFACE.

Taz apph,cnumlcf algebra to the theory of curves and surfaces may
be regarded as the fundamental branch of modern analytical science,
anid as the nmpu.l instrament, in conjunction with the differential
“and mbegns caleulus, with which the continental mathemalicians
have worked such wonders in almost every department of the
mathematica. The remarkable contrivance, firt introduced by
Descaries, of rep ing lmes and surfaces by elgebraical squations,
enables us to embody in such an equation every property and
peculiarity belonging to any curve or surfaco, when we koow
the law of nsdmmpmn or any of its distinguishing characieristics ;
and then, to develope these several properties of the curve or surface,
we have only to perform so many easy, and generally obvious, trans-
formations en the equation which rermam it. The superiority of
this method over the geometrical, both in ease and fertilily, immedi-
ately led to its general adoption amonglh&]?‘mnchmnﬂwm!mm.
and the method of co-ordinates, whwhthn(}nrtmngenmetrymwlv-
ed, was afterwards applied tnmechnm,a.hd,mdeed,laﬁmuther
part of m&d}emﬂwalphmmhaf which has been improved and
extended by its introduction.®
English mathematicians have, however, been singularly slow in
appreciating thess decided advantages; so alow, indeed, that, ull the
year 1823, when Dr. Lardner published the first part of his Algebraic
Gnomeuy,l.hoi'ngluh uage possessed not a single book on this
subject. DBesides this waork, a treatise on analyti has
also'emanated from the University of Cambridge, which, although a
work of much on ity and ahbility, the ingenuous author has since
publicly ackno tobeunuultedwmepnpmofelemenwy
inatruction. Dr. Lardner's bool will, no doubt, when completed, pre-
sent & valuable body of analytical acience, accessible, however, to
those mlywhnhnve a knowledge of the differential and integral

* Maclaarin, in his “T'reatise on Fluzions,™ frst Nggmad this happy iden,
which threw umﬁﬁh.:mthm&uﬁmy of mechanica. But, unlf'oivlnne{)'
this simple been neglected by later English utboru. and much of
what our mathematicians at present know and practise of this method, we owe
chiefly to the re-importation of it through the medium of modern French works;
and many, perhaps, who sre admiring the facility which i thus thrawn into
mechanical investigatione of the Eﬂul difficulty, are unconscious that this
thought had its erigin in our own F
Encyolopadia Meiropolilans, art, Mechanics, p. 5,
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6 ¢ FREFACE.

The present Little volume is thenmatlemptwﬁﬂup & chasm
which seems atill to exist in our mathematical courses of § tion,
and 1o supply the connecting link between elementary geometry and
trigonometry, and some of the moet inferesting applications of the trans-
cendental analysis. For such an nndtmkmg. the French language
offera copious materials; end [ have, accordingly, carefuily examined
and freely used the parfnrma.noes of Biot, lacm Boucharlat, Bour-
don, &c. ; and I shall consider myaelf pmicuhrlyfarluma: if it be
found that I bave in any degree imbibed the spint of these elegant
wrilers.

As regards arrangement, however, I have differed from moet other
authors, adopting that which appeared to me most likely to facilitate
the progress of the student, withoul waiting to ider whether a
more strictly methodical disposition nl’lpam might not be devised.
Conformebly, too, to this determination, I have, in one or two cases,
niot hesitated to introduce a geomstrical property to supply the
of analysis, whare such introduction appeared of urquestionable ad-
vantage in shortening the process; instances of this occur at pages
162 and 163. The total rejection of all geometnical aid in most of
French booksis perhaps carried to an injudicious extent, and seems
tobe, in soma cases, the resalt of caprice or affectation, for such aid is
obviously allowsble, and even advisezble, where simplicity mey be at-
tained by it. As to the arrangement here adopted, it may be briefiy
stated ag follows : 'Ihvolum&muudtwnﬁmnpl ln!m-
‘Ii:'ucal Geometry of Two Dimensions, and Ana

h.re;ﬂl)dgemmh u:; a";l!'h.e first part conm:la mmuvduc seutwn
on t rai ution of geometrical problems, on tha
geomemcal construction of algebraical equations; then follows, in
anh examinetion of the various properties of the Imu
oflheseoor:iorder, ueodﬂ'nmlhsmmlmmplefmmufm
sevaral ; these three sections are, therefore, complete in
mmelvee,mprehmdmg in the compass of one hundred sr-:lt.hmya
eirht pnges, a pretty copious treatise on the Conic Seelions.

The fourth secticn enters more at large into the thawy of these
curves, by discussing very fully the moet genernl forms of their equa-

tions, their positions in reference to any assumed axes, the determi-
nmyf&eum@w&eﬁ thlciaﬂugaoflhsaer_uen;fdgmwﬂ}u-
ki in Chapter iii application to 4 vanety of interestmg
problems on geometric loci. This firat part terminates with a Irup- )
plementary chapter containing some very useful theorems, suc

nstance, are those at pages 211 and 214, the former ofwhwjl ]
nooesaaqv in one very elegant mode of establishing the fundamental
problem of physicel astronomy, viz. that the planets move in elliptic
orbits, having the sun in one of their foci; and the other problem is
the foundation of the method oel'ml&rpdahom, 8o useful in the con-
struction of tables, and in practical astronomy.
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fﬁeamndm;wdewtdmgemz?ﬂtnmfnﬂdusmdm-

acea inw elopement properties, the general

llmucu mmwoq.unm Mtothaﬁmynn.nobua,a
chapter is appended, containing many curious

and in-
the theary. Moat of the lqm
mﬁ:aphrhavaa WWWmmm
wo&mmb 's Repoaitory, &o. bntmeaaiuhmhws
given are for the most part new, and I think improved.

By way of index to the vanous topics embraced in the work, 1
have 1o the volume a very copious tabls of contents, wiuch
i precludes the necessit extending further these prefatory
remarks. I therefore conclude with the hope that the little volume
now submitted to notics, though its pretensions be as humble as the
form which it has assumed, may yet prove of some service to the
mathematical student, in the earlier stages of his progress.

J. R YOUNG,

_ -



5, 7RO okt 7 I -

CONTENTS.

e atf—

PART I.
ANALYTICAL GEOMETRY OF TWO DIMENSIONE.
BEOTION 1,

Application of Algebra to Geometry.

1 Immdcu'.tury Remarks
9 Knowing the base and altitnde ofumngla, to ind thu:ﬂaﬁt’the

inscribed square .

8 To divide a straight line in mrame a'nd mean pmymun '

Geometrical signification of the signs + and —

4 From a given wnllmltnmele, to draw a man.t snnh tbal the

intercepted chord may have a given len

5 To divide astraight line so that the restangle of the lwnparhmay

equal 3o a given square

be
[ Gﬂr::stha paﬂmetar ofa right-anglad trlungle, and the radins of
le, to d

T Given the chords 0fhmmtoflrd the ohomd ui'lhe:n'mm .
8 Gliven the three sides of a triangle to find the radmuuﬁhounum—

seribed circle v
sﬂmmomwnfahimglemﬁndfhwﬂum . . 0

10 Anocther expression for the surface . .
11 Expreesion for the radins of the el:vmgnbeﬁ clmle . .
12 Miscellanoons probloms . . . P

13 Construction of some si Iealgnbrniealazpmuim‘s ; .
14 More mlslmmd

156 Of renda

nigebmoalapmm homogeneous . .

16 Cmﬁwnnn of irrational expressions . . 0w

E?”;

§§9

D w1 OB Ox e 58 D

E‘!’

BECTION 1L
On the Point, Straight Line and Olrelz,

m . e Voo .
ion of & point fixed b thoulgmnhtsmnrdmnu i
the equation of a st - x
the axes of coordinates mmmguhr SO
they are oblique - s A s
mﬂwhmﬂooumlpwﬂnwghﬂlemgm . .
umnnftmq}rilme tllmghaglmpmu -
uation of a straight line

10 Fquation of a hethmghagitmpnmmlpau!ldma

10 Tﬂﬂ‘ﬂlemwmholmthm . i

REEePLRRE BB 2 2 B8z S

ZE32328E88

81



