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§. L
Geome.tr‘iam Curvilineam invento calculo diffe-

rentiali & Integrali, infignes utique fecisfe
progresfus, quisque facile concedit; ad illud vero
faftigium noadum pervenit, ut Problemata omnia in
illa occurrcntia methodo quadam generali folvi pos-
fint. Quoties enim quantitatum differentize in natu-
ra Curvarum invefliganda adhibeantur, generaliter
Problemata tractari posfunt; fi vero folutio pendeat
ex integratione quantitatum differentialium, res ze-
que bene non fuccedit. Quze autem jam attulimus,
inprimis valent de illa Geometrize Curvilineae partel,
quze Methodi Tangentium nomine infigniri folet, & in
duas abit partes, alteram videlicet Direftam, cujus
ope, data sequatione Curvee, Subtangentes, Tangen-
tes & reliqua ex Tangentibus dependentia inveniun-
tur, atque alteram hujus Inverfam, qua ex dato va-
lore Subtangentis, feu alia quacunque Curvae pro-
prietate, inveftigatur natura Curvee. Direéta fcilicet
methodus ejusmodi jam cepit incrementa, ut nihil
fere amplius in illa defiderari videatur: Inverfa au-
tem generalis exflitit nulla, ejusque loco particula-

s
2

res tantum dari posfunt regule. *) Hoc autem ipfi-
: A2 us

#) Cfr. Jac, BERnouLLI Opp, Tom. I, pag. 622
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us rei naturae non tribuatur necesfe eft, nam difficul-
tas ex integratione quantitatum differentialium eft
derivanda. In genere etenim integratio sequationum
differentialium primi ordinis eadem eflt ac Methodus
Inverfa Tangentium. Direfta enim in eo ineft, ut in-
veniatur valor Subtangentis j—% feu % data equa-
tione Curvee. Si vero jam detur @quatio differentia-
peed : dx .

Jis primi ordinis femper dabitur :j—; vel %Jl in fun.
étionibus Coordinatarum x & , quae ®quatio integra=
ta, dabit sequationem Curvee. Arduam autem hane
perfeepe esfe integrationem atque difficillimam, fatis
conftat; quum vero Problemata queedam huc perti-
nentia nobis fuccurrerint, horum folutionem Tuse
B. L. cenfurse fubmittere jam audemus.

1L

ProBreEmA. S refla AT, inter pun&um da.
tum A E Tangentem MT Curve cujusvis LI iuterce-
pta dicatur v, € Coordinate Orthogonales AP = x
€ PM = y, ex relatione inter v € alterutram Coordi-
natarum invenire equationem Curve.

‘Sumto puncto p infinite vicino ipfi P, duétis-
gue pm & QN parallelis P & AP relpetive, erit
AmMQ v AMPT, adeoque mQ (dy) : QM (dx) : =

: y:
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v - : /
7 : p]"——-;. Eft autem 4T = PT — AP :%;—r
ydx — xdhy o -
~ %, unde v = 5 que quatio {ufficic ad

Curvam determinandam, fi v fuerit functio quaedam
Coordinataruom.

Exempl. 1. Si queerator Curva talis, ot fie »
= nx, erit hoc ipfius v valore in zequatione v =

ﬂ%{@ fubftituto, axdy =~ xdy = ydx, unde redu-

dx av 3 :
¢tione obtinetur (-_H_-—:—L—_; ==, ex qua integrando

ernitur Ly = —— [Lx (denotante 7, Logarithmum
4 21 8

Hyperbolicum) & transeundo a Logarithmis ad quan-
1

titates ablolutas 4 = x #* ', qua ®quatio, nifi fue-

rit # = — 1 exhibet indolem Curvee. Erit autem haec

ipfa Algebraica, denotante # numerum quendam ra-

tionalem; {i vero fuerit # irrationalis, erit Curva ea-

rum ex numero, qua mterfcendentlum nomine infi-

gniri folent.

q4-1+-x X

Eo e obtinetur fa&a

Exempl, 2. Siv=

fubftitutione ~a—x- e ydx; quee eequatio ad intes

ra+-xdy _ dy v g
s — '-j" cujus mnte=

A 3 gra=

grationem dispofita dabit =



400 D6 N o0k

grale Logamhmum et Ly =3 L (ax + x?), &
hine 3* = ax -I= x*, ®equatio ad Hyperbolam eequi-

lateralem.

Schol. 7. Poteft etjam natura Curvae inveniri
ex relatione data inter VT & alterutram Coordina-
tarum, Quum enim fit AVQm va ANPH, erit dx .

dy iy VP =LY & PT= "% (§. IL) habebitur

2 L dx? -;-_}_"
itaque NT =742 dxszl"

Exempl. 1. Pofita NT = ay?, erit aydxdy =
dx? == dy?. Ad hanc integrandam ponatur dy =

:z._la)’_y, quo ipfius dx valore in 2equatione fubftituto eruitur

‘iy-z{l = qy° Ca ;& & falta debita reduétione ob-

2 d —_— 2 - 5 (]
1:113.f.'tm'y*--'—7'}-—&-&11{/——2‘z - ﬂ(; NAB
;-]5‘5 — —égf Loco autem dy, fi fubftitnatur valor jam

i i S i 2ds  d
ANVEntus 1n 2equatione _‘ZZ — dx, habebitur —b—z 3

M
2

3 H 2 % X —_— >

= dx, eritque hujus integrale —= — 7 Loi= 2l
I 2

Ipfa autem Curva ope sequationum y = -E—;;L &

2

%
X Lz = ( conftrui poteft. Sumta enim

2a86*
AP



o, .- SRR Tty /SN T
AP = z ceu axi, ereftaque PJ/ perpendiculariter in

AP 8o fatta EM =y = %7;?&: erit LI Curva quae

. ¥ %% 4= b2 g
definitur aquatione ¥ = ———.  Si vero prolonga-

tur PM ut fiat PS = x = E%;'f = i Lz % C, habebi-

. % ) §
tur Curva, quae 2quatione x = s Lz 5 C

determinatur. Ducéta preeterea Linea 4 F parallela
ipfi PS & SF parallela 4P, producatur SF, ut eva-
dat FA4 = PJI, erit punétum A in curva quefita,

Exempl. 2. Si fuerit NT = ax habebitur axdxdy

= . dx* == dy*. Pofitis autem ¥ = ux & dy = pd,
abit zequatio facta fubftitutione & redudtione in hanc

27} ket " a
formam: ap = .1 .= p2, unde prodit # = Lo

Tsi=rp
P ﬂdﬂ(ln-:;;z-—- ap*)
eoque du = @ =g - Eft vero dy = pdx =

dv _g’y_ by adp(1 4~ p2 = 2p%) iy
TP pap e apap)
adp. 1+ p* £ sap*dp
P D  map X Pt poyapt —aplapt
adpr+-p* - - adp

p,:-%—pzz-qap.Iﬂ;pz_—'p.lq-pza.a
ut

xdn s udx, ergo ~-

Integrale

yero membri prioris
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ut habeatur, ponatur p* 4= 1 =2, unde p =2 — 1=
dz _ adp ad

—

& dp = y AU T T 2 D) e a)

2VE—1’
i 72,
quze pofita ;equaliseequationi fictitia f- ff_f. 1+£ ""‘ﬂ dabit

A=—— & B = :—, obtinetur mquc- ga T
i £ 2 %=1 (%—a)

@ I //;'3'—‘(;4

25 1 a\z—1

S
——
L —

), ex qua integrando eruitue

Lz —_— I I.n-o — 0= —-—'—"_‘(L]J ---t_[,],’}aj"[ n--a)

2 ( 1—ad) 2(1
exiltente videlicet 2 = p* ~~ 1. Po[’fermu AHtAm fictne
’ zﬂpzdp i 241[)1:1])
1o ———r = % B e
b _P'IH’P?‘;'_"’IPJI"PP“ 1.*.?“ e al"L‘P addlto

4p.(1 +Pj_\_f{£’__’ prodii/‘4p‘ 14 pidp—2apdp 4

—— .,z
1+p32—-a{: +=p*) I+p* — & 14 P2

Ll,h pz s al—:-'p*. Hinc vero fubducendum
f4ﬁ‘+/’ d/) —..- _é.ﬁgf_-_‘n_[‘]_,}.p — 1. E-
yHp: mapl SRR
s -t m)ﬂ..fl-!-ﬂz'—-"bz)
ra-tautem—,—-——m*_p -—-ﬁP'*"P” -
(Lp? = L1+~ p? ..-a)»l«-LI-i—-p — AT
Bicuts SEd 1+j>3 -—-nt-l’f)‘
LI'}‘]J ﬂ-—-—zu-—-a}Lu+p —~a) " IU’-TP —a2)°
&

uwnde Ly ——

')
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& transeundo a Logarithmis ad quantitates abfelutas

: a 2® :
P ! (I -+ P = + f)

x"(;"—?};":?)z\“”’ (1 PR=ad)s /
quidem sequatio exhibet indolem Curve ex mutua

Coordinatarum Orthogonalium relatione dependen-

quae

ay -+ Va2x> — 4y°

tem, fubftituto valore ipfius p = -

Sthol. 2. Pariter Curva determinari poteft ex
relatione inter A4/V & alterutram Coordinatarum data.

; 2 7 a rd 1
Erit enim AN:‘%% S — &;}i—f; eodem ita-

que modo quo jam fupra §. IL oltendimus, inveni-
tur Curva.

§. IIL.

ProBLEMA. Tnvenire Curvam, in qua Subnor-
malis ¢ft ad Summam Subnormalis € Subtangentis, ut
Normalis ad Radium Curvature, datis harum Linca-
rum velationibus.

- d
Quum fit Subnermalis = %&E-ﬂ & Subtangens =

Qg?;.,_erit G Z.ffj;:_y‘fﬂ; exiftente porro dx

: Zrrgt _(dxtdy?)z,
conftante, habebitur Radius Curvaturae = =

B : eft
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eft vero Normalis :y—-l-»idj_{" i , adeoque fecundum
2({3} . dx? ':_(J—V—;_ Y \IJEW 7 b et ﬂ"v’)%,
hy P othefin axt" dxdy i dx Y —ddydx

Sumendo facta mediorum & ultimorum obtinetur z-
quatio differentio- differentialis dy* =~ yddy = o, cu-
jus integrale primum eft ydy % Cdx = o, ex qua ite-
rum integrando eruitur y* X 20x T 2(! = 0, ®qua-
tio ad Parabolam.

Coroll. Hinc itaque liquet, in Parabola Conica
Subnormalent esfe ad {ummam Subnormalis & Sub-
tangentis, in eadem ratione ac Normalis ad Radium
Curvature, Proprietatem vero hanc ex valore Ra-
dii Curvedinis direéte deducere posfumus. Si enim
fuerit o* = px zquatio Parabolee, erit Radius Cur-

3 : 2 : :
vaturee R = WX p0)=, poteft autem hic valor fe-

z2p*”
; (e Ddoyyin—es
quenti modo exhiberi: R = "_“4xzp e Vapx -+ p?, ad-

eoque 2pR = (4x 1= p) V 4px == p?, unde ernitur a-
nalogia: p:4x a=<p:: V4px = p*:2R; & fi divida.

tur analogia per 2, erit -g cox+Ipi:Vpx+ ip? - R

Eft autem in Parabola, enjus Parameter = p, Sub-
pormalis = ip, Summa Subnormalis & Subtangen.

tis = 2%+ 3p, & Normalis = Vpx +~ ip®.

§. IV.
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. IV.

~ PromrEMA. Invefligare indolem Curvee, cujus
Radius Curvature eff ad produéfumn Normalis €5 Sum-
mee Subtangentis € Suwbnormalis, ut Subnormalis ad
Ordinatam.

Exiftente Summa Subnormalis & Subtangentis

J’(I’t”’—r-n’y Y. Vdx? a—dy> .
___{/W___ & Normali = dx el
—“-"‘3
9. dx® o= dy*\ 1. vd»--;—dy Ldx? + dy*=
( by ) ( )— dxzdy . Jam

dx* o= dy*% y>de o dy’=
—ddydx *  dx*dy '

i 3 . A b
3 %}’ : ¢, unde fata reduttione eruitur eequatio dif-

vero ex hypothefi habebitur

ferentialis fecundi ordinis dx? == y2ddy = o. (A).
Ad hanc integrandam ponatur dy = zdx, eritque,
pofito dx con&ante, ddy = dzdx; valore autem ipfi-
us ddy in 2equatione (A) fub{’utuendo, habebitur, ipfa
infuper per dx divila, dx 4= y’dz= o (B); quum

autem fuerit dy = zdx, erit dx = -(Z;, adeoque, fi lo-

co dx in sequatioue (B) ponatur == 2] = obtinebitur, ter-

minis ad integrationem rite dlSpoﬁtIS dy = — 24Z
;— ?’;- (C). Sumendo autem
Bz dy

& peracta integratione



@3 ) 12 ( W%

1 vy .
dyy = xdx, habebitur 2 = —; {i itaque refumatur ze-
guatio (C) & loco 1pf'us adhibeatur ejus valor jam
7y >
determinatus, erit - = -

y = adxe
jus integrale, omisfa iterum quantitate conftante,

~ & hine 2dx® = ydy* cu.

e e cunhasiaty :
Vz2x = 7y~ exhibet indolem curvee, quz hoc in calw
erit Parabola Semi Cubica.

e

i +-dy“‘}l dx? 1= dy*=
Schol. Si inferatur -—- o Ty

" *

dx : . 3
% : 4%, oritur exinde sequatio ad Parabolam Coni-
cam; fumendc enim fafta mediorum & ultimorum
habebitur dy* -~ yddy = o, qua quidem zquatio, ut

in §. L oftendimus ad Parabolam pertinet Conicam.

§. V.

ProBrLeEmMA. 8 in Cuwrva gquadam fuerit Ra-
dins Curvaturee ad produtfum Normalis € Summe Sub~
tamgentis € Subnormalis in eadem ratione, qua Abfis-
Ja ad Subtangentem, equationem Curve invenire.

ot iy e dy2)E 92 dah 4 dy> 23
E:; bypothefi habetur s e . o
Jax

T unde reductione obtinetur sequatio diffe-

Y

. TEn~
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rentio - differentialis f%— + yddy = o. (A). Ut vero
haee integretur, fi IV fueric Numerus cujus Logarith-
mus Hyperbolicus = 1, ponatur x = Nﬂfzdw, adeo-
que dx = 2V Ay “zdv, & exiftente dy conftante, ddx

[2dy 2
=0 =4l 2V e 2Nty g 2V iy

dzudy
erit itaque ddv = — 22dv® 4~ ——: ponendo ulterius

y = N*™y, habebitur dy = N%zdy a= N*"dy &
ddy = N m'(z'z’dy = 230Y* = vdRdy - 2uddy - ddv) 5
fi vero fubftituatur vaior ipfius ddv = — 22dv? —

-”lz-’ffv fupra inventus, obtinetur facta reduétione ddy =

/ dzd:
2 (— vz dv? __,ui) Hisce autem valoribus ipfa-

i

rum x, dx, 7; & ddiy in sequatione (A) fubftitutis, e-

dzdv) :

ru1tur1\/j 4zadv 4 Ty (~ ve2dy® — —

— o, & =quatione per /V° P 2 dy divifa, prodit

‘Iﬁ‘-‘—gﬁ — vdy = (-ff} cujus integrale eft 4Ly — 3— —_——
2l k

—= (D) Sumendo autem x = NV¥°", habebitur Iy

: AR
= 2fzdv, &4 -x- = 2zdv; exiftente porro 7 = v U« ,

B3 erit
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erit Ly = [zdv 5~ Lv = == 4= Lv, & transeundo a
Logarithmis ad quantitates abfolutas 7 = x*v, adeo-

! xdy — 1y . - 1
que v = %, & dv = __l_?.’_f, obtinebitur itaque 2

2

dx v

s L s lores 2 &
225 = Srdy =g Si jam ponantur va :

v inventi in aequatlone (B), habebitur 47 - 2 — z:;; =
2xdy — 2
—-ﬂm’x ydenBx g Ly —aligim Y = —

Q.x‘(/.')} —_ y//x

——=——— , adeoque 2xdY — ydx

ax Vy? — 2,%.'ﬁﬁ 2Lx, & quatione per xy di-
vifa 35—”.—. ‘{’f- v’q — 2X%. 4L:7 — 2L O

X
Ut vero hujus aequatjoms pateat integrale, ponatur

4Ly — 2Lx = 2Lp, unde 2Ly = Lx s~ Lp &

a 7
?-jl_ A i': atque y* = px, quibus ipfarum y &
dy leOl‘lbUS in eequatione (C) fubftitutis, prodit i‘.
df) (ff) :
= et WRIMIRE L i o = A ters
Vpr—aplp’ & Vp* —apLp

us vero aquationis membr{ integrale ope Seriei
in-
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infinitee inveftigari poteft, ipfunmi vero calculum, an-
guftia temporis circumfcripti, jam omittimus. In-

d >
venta autem methodo jam dié’taf 4

5 Y iﬂve’-
Vp* — aplp
nitur aequatio Curvee reftituto valore ipfi-

2
usp::{:-.

CORRIGENDA

2@ - xdx 1 1n+ x. dx

Pag. 5. L. ult. loco
Pag. 6. L. 10. loco dy leg. dx.
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