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Anew andeafy way of demonfirating fome propofiti-
ons in Euclid by the learned Mr.<------ Afh. &
Member of the Philofophical  Society of Dublin
Sor promoting natural knowledge.

Hc Preeminence of Mathematical knowledge, and

the certainty ofits way of reafoning are manifeft
from the few or no controverfies between the Profeflors
thereot (efpecially in pure unmixt Mathematicks ;) and
from the eafy difcovery of paralogifms.Some of the reafons
of which certitude may be theie : becaufe quantity; the
objell about which it is converfant, is a fenfible obvious
thing, and confequently the Ideas we torm thereof are
clearand diftinct, and dayly reprefented tousin moft fa-
miliar inftances ; becaufe it makes ufe of termes which
are proper, adequate, and unchangeable ; its axzomsand
poftulata alfo are very few and rational. It afligns fuch
caufes and generations of Magnitudes as are eafily ap-
prehended and readily admitted ; itreje@sall trifling in
words and Rbetorical [themes, all conjetures, authorities,
prejudices, and paffion ; Laftly foexquifite an order and
method in demmonfirating is obferved, that no propofition is
pretended to be proved, which does not plainly follow
trom what was before demonftrated, as is manifeft in Lz-
clids Elements. Now as a farther inftance of the evi-
dence of Mathematical Theoremes, 1 believe it were not
difficult to demonftrate any one of Exc/id's independently
from the reft, without precedent Lemma's or propofiti-
ons; asaneflay of which Iwill here fubjoyn {fome of the
molt ufeful, and upon which the folution of moft pro-
blems,efpecially Algebraical ones, do depend,and thofe
alfo in the moft various and different parts of Geometry,
viz. concerning the properties of angles,, circles, trian-
gles, fquares, proportionalls, and folids. 'The Propofitss

ons which I will endeavour to demonfirate thus indepen-
dently
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dently thall be thefe; the 324, and 4725, of the 1ff book,
moft of the 2d, and s¢b books, the 1/, and 16¢h of the
6th, with their Corollaries. 1In order to demonftrate
the 324, I fuppofe it known whatis meant by an angle,
triangle, circle, external angle, parallels, and that the
meafure of an angle is thearch of a circle intercepted
between its fides, that a right angle is meafured bya
quadrant,and 2 right angles by a femicircle. Ifay then
(in Fzg. 1.) that in the triangle A B C, theexternal an-
gle BCE isequallto the 2 oppofite internal ores ABC,
B AC; forlet acircle be drawn, C being the Center, and
BC the radius, and let CD be drawn parallel to AB,
thofe 2 lines being alwayes @quidiftant will both have
the fame inclination to any 3dline falling upon them,
thatis (by the definition of an%le) they will make equal
angles with it, for if any part of CD (forinftance) did in-
cline more toBC then did AB,upon that very account they
would not be parallel, it follows therefore that the angles
ABC, BCD are equal alfo BA C= D CE, becaufe AE
falls upon 2 parallels, but the external angle BCE=
BCD .4 DCE which were before proved tobe equall to
ABC, BAC (Q.E.D.) hence may be infer'd as a corollary,
that the 3 angles of every triangle are equal to 2 right
ones, for the angles ACB 4. BCE are meafured by a femi-
circle and therefore equal to 2 right angles; Corollaries
alfo from hence are the 20th 224 and 3 1 of the 3dbook
which contain the properties of circles, whofe deduction
from hence being moft natural and obvious, I omitt.

In order to demontftrate the 47¢h, 1{uppofe the mean-
ing of the tecrms made ufe of to beknown; andthat
2 angles or fuperficies are equal when one being puton
the other, it neither excecds, nor isexceeded : thisbeing
allowed, 1 fay the frdes about theright angle are cither
equal or unequal, ifequal (as in f7g. 2.) letall the {quares
be defcribed, the whole figure exceeds the {quare of the
Hypothenufe BC by the 2 triangles M, U, andexceeds alfo
the {quares of the other 2 fides AB. AC, by the 2 trian-

L 2 gles



741

gles ABC,and S; which excefles are equal, for M isequal
to ABC, the 2 fidesabout the right angle, being 2 fides of
a fquare, upon AB by fuppofition equal to AC, and the 34
fide equal to BC, therefore the whole triwuglesare «qual.
afeer the fame manner S and U are proved to be cqual,
therefore the {grare of CBis equal to the { uare ot the
2 other fides QX D.

But it the fides be unequal (asin Fig. 3d) let the fquare
be defcribed, and the parallelogram 1. QQ compleated, the
whole Figure exceeds the {quare upon . C, by 3 triangles
X,R .2, and exceeds alfo the {quare LA, AD, by the trian-
gle ABC, and the Parallelogram V. Q. which excefles I
fay are equal, for Z is equal to ABC, the fidet C=BC,
CD=AC, theangle D=A, and OCD=BC' A, which is ma-
nifeft by taking the common angle ACO out of the
2right angles BCO, ACD, thercfore by fuperimpofition
thewhole trianglesareequal. Inlike manuer X is prov-
ed equal to ABC, alfoR; and the parrallelogram PO
to be double of the triangle ABC; thus the excefles be-
ing proved equal, the remainders alfo will be equal, vez.
the {quare ot BC to. the {quare of AB, AC (Q.E.D) ma-
nifeft corellaries, from: hence arc the 35¢h and 36th of
the 3d book, alfo the 12¢h and 13¢h ot 24. And herel
fhall obferve that by this Method of proving the 47.1.
£ucl. 'tis manifeft that that propofition may be demon-
frated otherwife then Euclide has done it, and yet with-
out the help of proportions, which Peletarius denyed as
poflible.

The firft 10 propofitions of the 24 book are evidently
demonf(trated,only by fubftitutcing fpeczes or letters in-
{tead ot lincs, and multiplying them according to the te-
nor of the propofition; thus to inftance in one or two s
in fig. 4 call the whole line A, andits parts B and C there-
fore A==B , C and confequently AA=BR .+ CC +2BC
which ‘s thevery fence ot the 426 of the 24book. Thus
alfo (infg. 5) let a line be cut into cqual parts E, ¥,
and let another line Sbe added thereto, tis manifeft that
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4TF 44SF42585=2TF 4 2FF+ 2 SS.44 &L\
which is the 1o propofition of the fame book,

Almolt the whole do&rine of preportionals, viz. per-
mutation, inverfion, converfion, compofition, divifion of
Ratios, and proportion ex wquo, and confequently the
moft ufeful propofitionsof the sth book arcclearly de-
monftrated by one definiton, and that is offimilar or
like parts, which are faid to be fuch as are after the fame
manner or cqually contained in their wholes; thus (in
Fig. 6) the Antecedents A and C are eitherequal to their
confequents or greater, or lefs, if equal, the thing is ma-
nifett, if lefs, then (by the definition of propoertionals) A
and Care.like parts of B and E, therefore what propor-
tions the whole B and E have to ouc another, the fame
will A and C have, whichis permutation, likewife E: C::
B: A which is inverfion; lo alfo if from proportionals
you take like parts, the remainders will be proportional,
whence converfion and divifion are demonftrated ; ai.d
if to proportionals you add like parts, the wholes will il
be proportional, which is Compofition &c. 1: the antece=
dents be greater then the Confequents, the Confequents will
be like parts of them, and the demouftration cxaclly the
fame with the former.

The firft of the ¢t/ book is proved by confidering the
gencrations of Parallelograms, which are produced by
drawing or multiplying the perpendrcular upon. the bafis,
that 1s, takeing it fo often as there can pares and dwifi-
onsin the bafe : therefore (in Fig. 7) the fame proporti-
on that RX fingle, hath to NX fiugle, the fame hath R
multiplyed by XZ, that is, repcated a certain number ot
times, to NX multiplica by X2, that is, repeated the
famc number oftinies ; which isasmuchas to fay R :
NX::par: RZ:par:NZ; now that this proportion »!{
is truc in oblique angied parallclograms, is proved, be-
caufe they are cqual to re¢angled ones vpon thefame
bafis and between the fame Parallels, as ¢oesthw fude-
pendently appear (in Fig.7) the triangles RO o 20 07
arc ecqual, for RX-=MZ, QX=I'Z, Lp=L, i
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adding to both MQ, RQ=MP, if therefore from thefc
equal triangles you take what is common viz. MLQ,, the
remainders will be equal RXLM=QLZP ; to both which
add XL7, and the whole parallclograms will be equal,
RZz=QZ (Q_E.D.) that trianglcs alfo having a com-
mon bafiz, are in the proportion of their altitudes does
hence tollow, becaufe they are thehalts of parallelograms
upon the fame ba/s, this alfo is true, and the demonftra-
tion exactly the fame in prifms, Pyramids, Cylinders, and
cones, having the fame bafis.

To prove the 16¢h of the 62h 1 {uppofe (in Fig.6.) the
4 lincs A, B, C, E. to be proportional, that is, granting A
and Cto be the lefler terms, the fame way that A is con-
tained in B, {fois CinE, and that D is the derominator of
the ratio, ‘twill follow then that B ismade up of A, mul-
tiplied by D, and E of C multiplied by D, {o that AD=B,
and CD==E, draw thercforc theextremesupon one ano-
ther, that is A upon CD and the meanes, that is, C upon
AD, the factors being the fame, I fay the produdts ACD
and CAD are the fame and confequently equal (Q. E.D.

I know not whether it be woith the while to add fome-
what (tho altogether impertinent to this prefent {ub-
je&) concerning Mons : Comier's probleme which he lately
propofed with oftentation enough to all Mathematicians
to be folved, as if it contained {omething new, whereas
tisno more then the old bufinefs of doubling the Cube a
little difguifed, this has been fhewn by feveral, but by
none (I think) a.ter the algebraical way, or fo bricfly as

follows in fig. 8-

A::;X::X:?.}_{_qzl’ per 8. 6.
A

Agq+2AX -—-2Xc=4¥Xqq per 471,
A Aq

Aqq 42 AcX ~—-2XcA=4X qq
Aqq 4 2 AcX=4Xqq +2XcA  refolvingwhich wquation
Ab2X:2A44X:: Xc:Ac: 10to an Analyy.
thatis, Xc(che czbe upon X) is 3 of Ac (the cube upon A)
An
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