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Brachistochrone Problem

New ProBLEM

Which Mathematicians Are Invited to Solve?
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' If two points A and B are given in a vertical plane, to assign to a
' mobile particle M the path AMB along which, descending under its
I own weight, it passes from the point A to the point B in the briefest
| time.
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Brachistochrone Problem

Sie generafiter solvere licet problema nostrum, fuAmCanE
stateamus aceelerationss legem. Eo enim reduclum ==, b quac-
ratur curvatura radii i medio secondum raritates [rrout libuerit,
varianle. Esto ergo mediim FGD (lig, 70} terminatom ab Kori-
zontsli PG, i qua punctum radians A, verticalis AT #IE curvae
datae AHE, cojus applicatar HC determinant raritstes medii i
altitwiinibies AL, vel velocitates radii sen globuli in punctis M ;
rafius incurvatus ipse qui quaeriter, AML. Vocentur A, x;
CH, t; M, y; differentialis Ce, dx: dilfarent, nm, dy; dill.
Mm, dz; eonstans qusedam ad achitriug assumila, & Erit acce-
pia M pro sing toto, mn sinus anguli refractionis seq inclina-
Gonis curvae ad verlicalem, en proinde per e, quae modo dig-
mug, mn est ad HE in ralione constante, i esl, dy.t=iz.a:
quod hune suggerit sequationem, ady = tdz, sy aadyi=qedr
=1tdx® £ tedv?, quae reducia generalem dabit aequationem dif-

tdx
ferentialem d ) s
rnm pro cures AMB quacsita.  Atque ades

uia opera dua insignia problemata, apticom umum, mechanioumn
sherum , ultra quam ab aliis petcbam, resalvi, ustendique, quam-
Wi ex diversissimis Mathessos partibus sing desumta , ejuzdem fa-
WEN esge aturse,

Bomanus jam specialem easum, of quidem Bypothesin egm-
munem 3 Gallilaes primitus introduclam s demonstraiam, quad
velocilales grovivm cadentiom sinl in ratisne subduplicata altitudi-
T eMENSANUM G in hoc emim proprie quaestionis tenor consiskit,
Qe supposide, carva data A HE erit parabols, i est, (pe= 3z
tht = yax, quae si substituantur in aequatione genersli, habo-

Bitur haee dy = dl“i_‘l—i' ex qua concludo Curvam Brachy-
i,

Cabri-Geometry

Brachistochrone Problem

slochronam csse Cyololem valgarm.  Si enim cirenlus GLE, gy
Jus dismeter = 3. roletur super 4G e initim rotationis sip n
ipeo A, desenliet punctim K cyeloidem, quae reperilir eandeg

babere aenuationem dilferentiolem dy = da‘/ai: Bty

AC, x, et CM. v polest tamen hoc a priosi et amalytice invenir
i Ty _ ¥y —adx 4 2udx adx
il dl}/a—: yar—zx Iyar—ux 33:1-“

by —2xdy ; : X
esl autem W—I‘Ts ilifferentialis quanlitas, cujus Summa

o R ailx
Jax—zx sen LO; o e

sl dilferentialia ipsius aregg

GL; ideoue, summals sequatione dy = dx ‘/a_i_;‘ hahebitr

¥y seu O = GL—LO, ergo M0 = CO—GL + L0y quoniam
vers {assumta OO = semiperipheciae GLE) €0 — GL = LE,
eril M = LK + L0, et ablata communi L0, erit ML = LE;
Quod docet corvam KM A esse Cyeloidem,







( °) ( )
(o)
( )
( * Brachistochrone Problem”
)
( x)
(o)
( x)




°)

o) =

Brachistochrone Problem

(sin®xcosxdx snx=t

dx

x=asgnq
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X = %(l- cos 2f )

tanf 2f =q

y:%@f-mzﬂ

q

anx =t
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