
the arc de, and c/", through which, if arcs be dascribed in the same manner, from the

points B and U' as centers, and intersecting the arcs ka, and ib, that the intersec-

tions a, b, and r, or the curve lino abc ... n, shall be on the chord an.

For let llic point d move on the arc de towards the point e, and the point c

move towards/, in like manrsr the point of intersection a will move towards a', and

the intersection b will move towards b'—and let the point d arrive at the point e, in

the same time the point e arrives at the point /—the point a, must equally arrive at

the point a' and the arcs da and eb, coincide with the arcs ea, and Jh' ; but the

points b and c have changed sides to the chord an, for the cur\'e line abc ... n,

will now coincide with the curve line a'b'c' ... u—consequently there must be points

of variation passed on the arcs de, and p/, through which if intersections be described

from the centers D' and B, that the curve line abc ... n will become a straight line, or

that the intersections a, b, c, will be on a straight line with the point n, and coincide

with the chord an.

LEMMA 8.

From the center C of the semicircle ABDK, describe through the point of intersec- piQ, 7,

tion s, the are ss', meeting the arc IT, in thi; point «', and from the same center de-

scribe through the intersection r, the are rr', meeting the arc 2S, in the point r'—and

from K as a center with the distances Ks' and Kr, describe the arcs s's" and r'r".

—

Tlu' point s", shall be the grt^atest variation of the point t' towards the point s, on the

intercepted arc t"K of the arc UK,—and the point r", sliiill he the greatest variation

of the point s towards the |)oint r, and the arcs ts" and si'", shall be proportional to

the arcs lij, and 2A.*

For by construction, the arc 1 2 3 ... 'l'3'2' on the arc BU, is the least intercepted arc

by the series of arcs IK, and the arc t'K is the greatest of all the intercepted arcs of

the radius AC, which can be descrilie<l through B, between the arcs BU and BC,

meeting the are CD,—therefore the ares t's", and sr", are the greatest variations of

the points t and r, because tiie greatest intercepted arc is t'K.

From the point A as a center, through the point of intersection t of the arcs l"T

and BK', d-scrihe tin' arc tii' meeting tlie arc 2"S' in the point u' and from the

same centev through tin' point of intersection u, descrilx; the arc uv'—and from K' as

a center descrilje tiirougli the \H>in\< n and V

—

the arcs u'u", and v'v".—The arcs

tu'' and uv ", must he the grealesi variations of the point t towards u, and of u to-

wards v, because llie greatest intercepted arc is tK'

Now let the iuv BK, move on the point B as a center, until it coincides with the

are Bl), it is evident that the variable eurviiini'ar triangles ts's, and srT, must vanish or

at til'.- same linn'or heroine nolliiiig ; because the urcs s's, and i-'r, must always remain

concentric to the are Bl),—and therefore liie \iiriationsi's" and sr", equally vanish, when

tlie arcs S'S and r'r coinciile with the ar<'s \i and 23, on wiiieh arcs, the variations

t'ome to be nothini;. In tlie same manner wlien the are BK' comes to coin-

eide with lln' are BC, the viirialions tu" and uv" vanish; lor the ares til' and

nv, are eai'h (oneenlrie to the are BC ; eonse(|uenlly the ultimate ratios of

thr variiilions on ilie ares BK and UK' are ecpial ; and the variation ts" is to

the viiriaiion -r", a-^ the \ a rial inn lu", is loilie viirialion 11 v"; also tin' nil iiiiate ratios, of

ts and sr, are equal, and iherefure t's is to sr as the lu'c li is to the arc L'3 ; but the

ultimate ratios of Is' and sr'', and the ultimate ratios of t's and sr an- equal ; for when

(he ares ts and sr cdineide with the ares M and 23, llii' variations t's" and sr
'
vanish

at the same time ; iherelore tin' varialion t's" is to the variation sr", as ihe are Vi is to

the arc 23. ^
l.F.MMA !»

Bisect the are CD, in lln' polnl D', and ihrou;,.i the points of intersection (Li'in. 1,) y^^, ,j_

B, d, e, f, ... li, i, l<. !>'» •'fi'W the curve line Bdef ... hikl)', and lei the lines Btiiv .. q'o'K',

and Bl'sr ... q<>K, be each di'scribed similar and equal to tlie line Bdef „. hikD'—and

bisect the di.stance lU)', by the straight line All, inlcrsecting tho curve line in the point

n,—Next from the point D', with the distance D'c' and l)/',<lescril>e the ares re" and

f f" J
The point r" shall be the variation of ihe point d towards llie iMiint e, imd the

lM»iiit /', shall be Ihe \ariation of the point c towards tlie point /, on (he iiitch'epteii

nrc. dk, which is conmmii to the serii s of arcs IK mid T'K—I's" shall be to sr", ns

tu" Is to uv", mid M lie'' ia to el".

I

• Titli U, iu|)|ioilnR Uiil the iirrt B», HK', IIK mid BC, iir« ilmntr ind rqiiil to «uh nlhw, nr of ll» nm* riilliii At.


