DE REDVCTIONE
LINEARVM CVRVARVM AD AR-
CVs CIRCVLARES.,

AVCTORE
L. EVLERG.

um dimenfio lneasrum curtarum in geometria fub-
limiori maximi femnper momenti fit habita, Celeb :
Toannes Bernoulli fines huins fcientine mirifice
dilataffe cenfendus eft , dum ex confideratione mo-
tus reptorii longitudinem cuiusuis lineae coruae per arcum
circuli exprimere docuit.  Summus quoque Leibnitius hoc
inuentum tanti exiftimauit, vt cum de primo  volumine
Mifcell.  Berol. “edendo eogitaret , Bernoullium fncitaverit
vt {pecimen huivs methodi inferendum fecum commmnca—
ret. Tanto maius hwic . inuento. pretium eft imponendum ,

cum {ola - anmalyfis vix vllum aditum ad iftam . reduio-
nem concedere videatur. -Quni enim fola analyfi vfi hoc
negotium expedite fint conati., nihil fere praeftiterunt ,

quod non per fe effét obuium. Hanc ob rem methodus, quam
hic fum expofiturns, non parum vtilitatis afferre videror,
cuins beneficio , pmpoﬁm linea corua  guacunque , arcus
circuli e 111beL1 potef’c ipfi - proxime aequalis ; et ille qui-
dem ipfe quoque , qui per motum reptorium  inuenitur.

Definitio.

1. Amplitndinem lincie coruac A M cum  Celeb ¢ Tab,
Bernoullio vocabo angnlum A N M, quem nmmqlesANfg *

A s et
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et MN ad coruae €xtremitates A et M dufae inter fe
conftituunt.

Coroll. 1.

2. Si ergo curtd continua curuatura progrediatur , ita
vt nufguam  habeat punétum - fiexus contrarii , crefcente
corme longitadine  fimul cins amplitudo  crefcet. Scilicet
guo maior capiatur arcus AM, eo maior cuadet angulus

ANM.
Coroll. 2.

6. Si corma AM fuerit circnlus , erit pundum N
eius centrum , atque AN —MN. Cum igitar angulus
ANM fic ipfi arcui AM proportionalis , it circulo arcus
eorumque amplitudines in eadem ratione crefcunt.

| - LCoroll. 3.

4. In omnibus autem aliis carnis amplitudines vel
n maiore vel in minore ratione crefeunt quam ipfi arcus.
Neque in bis acqualitas inter normales AN et MN am-
plius locum invenit , nifi forte in certis tantum locis. '

f ~ Scholion.

5. Quod practer circulum nolla alia detur linea cur-
va, cuius arcus fit ipforum amplitadinibus propostionales,
hoe modo oftendi poteft. Confideretur Curuac AM euc-
luts RR , ac ponatur angulus feu amplitudo ANM:=—w#,

arcus A M — s, et radius euolutac punéto M refpondens

. ds . ds
MR = r erit du—, ideoqué "— g, i ergo arcus

AM fuerit proportionalis amplitudini ANM , erit ds=
adu , hincque 7—&, yode cum curuedo vbique fit

eadem, curna AM erit circulus.
Pro-
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Problema 1.

6. Dara curuae AM amplitudine ANM vna cum g s

normalibus AN et M N, inuenire limites intra quos lon-
gitudo arcus AM contineatur.

Solutio.
Ponatur cartae amplitudo feu anguls ANM =w et norma-
les AN—p; MN=—g; ipfeque arcus A M=—y. Dein-
de ducatur fubtenfa A M, quic ex triangulo ANM repe-
ritur fore =V {pp—4-gg—=2pg <ok ). Cumn ergo arcus
AM—y femper it maior quam foa fubtenfa , hinc alte-
yam limitem minorem iam habemus quo erit :
s=Vippt-qq—2epg cofl v)

Ducantur deinde in punétis A et M tangentes AT et MT,
guarum concurfus T intra angulum ANM cadet : eritque

O e I __ p-geolw
AT— Jmm. v et MT= Jinow
Manifefium astem eft fammarm  tangentum AT 4-MT
fore arca A M maiorem , vnde prodit alter limes malor.
{pt=iz- oot ) B
£ < : v -
{* ) {- 1—C£gr.'v — tq 1 ‘-t . .
en com fit o == tang. ;@ erlt: ,
s<p—g)tang. ; v
Erunt ergo limites, intga guos vera arcus A M lengitude
continetur, {equentes : .
minor . . . . V(pp+qq—2pg cof, v}
maior . - . - (p-tgq)tang, ;-

Q E. L
£
Coroll. 1.
. Quia pundum T inta cruea anguli ANM pro-
dudta cadit, fi quidem curua continua CUIUALIr progredi-
A3 tur
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tur, rectiruin AT ot MT valores {emper erunt affirma-
tinl 5 eritque ergo g>pcoll v et p>gcof. w. Hine nor-
mialls Ml“—g intra hos lunites continebitur

gepeoll v et g Cfm.

Coroll.

5. Si angulus A N M blfumm Tectus concipiatar refta
NO, erit viigue AO>p fin. leet MO> g {in i, vnde ad~
acndo qlxm obtinewr limes aminor : feilicet J>( p-tg
ﬁn ‘r*, Tqm malmcm habet affinitatemn cum altero maio-

re anie nento § < (p—i-g) tang. i .

. Coroll. 3.
9 Cum fit A0>p ﬁn”ru et MO}g fin. Ju erit
qumlms fommendis : AQ™ Spphin i’ et MO®>qq fin.
v’ 1deoqgue

2A0 42 MO*S 2 (pp-]——gg) fin. ! v*

At f partds AOQ ¢ MO Gt aequales erit 2 AQ -2
MO*=S8"; fin auten fint inaequales’, erit femper 2 A O*
—-2 MO >5.r , ideogue his cafibus expreffio 2 (pp—-g¢)
fin ; ©° propius accedet ad ss; vnde nouus habetur limes
minor :

__3.>Iﬁﬂ 'vV (PP—i—M)

PR

_‘._;' Coroll 4o
r0. Hic autem fimeés rmnor oft quam ille, quem an
te inuenimus V(pp—-gg-=2 pg cof. 2}, vnde cum hic {it

Ininor qaymys , multo magisille erit minor, Quod vt ap.
_pareat | Pomtm

I

fin.

3
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fin. 2.V 2 (pp—+94)=F
V(pp4q9—=119 cof.w.)==Q
ob fin, io’=" ’_”f?r'm'crit .PP.'t(pp ~4-gg)(x~cofw) et
QQ=pp--qgg—=2pgeof v e QQ—PP—(p—g)’
cof,w; vade eft @ ==P -~ (l-'g};f“-r*i’, ideogue:
‘ I (p—g )" cof. w
s G vV e (pp-F44)- oo oV 2 (7947
- . Scholion. |
g Facillimunn eff alios: limités inuenire., qui . non
7 tim ‘prope adi fé. inuicems accédunt.. . Si.enim ex M i
AN ?erpéndéti!’lumil demitthtuey, et id ooz gdin. v, qued
cum fit minus arcy A M . eHt o 5= g {in. v ; fimilique modo
ex A in MN perpendicufum; demittenda erit s >p finw;
wnde” conficietiie §S> 1 pi=g ) fim ot Deinde i tangens
AT Wsque ads ocerifurh cum; redtar MN -producta- jconti-
“-rhetdf erit e = rang ;- ar,, -quaeicdin /fit yalor AU s ,
! giit s & p7 aahgr oy, fmilitérquens St ang:v; ¥nde obti-
“nébitir S pbg ) tang, o.. + Limites antem ante: ignenti
Aoniilés faint ardoiores. quam hi', ideoque ad noftrum  infti-
tutnm magls accommodati.. - '

/Theorema.
e azos oSt anguluss A N-M— o, faesit valdeparags , pofi-
wtigtAN=p et MN =g ; erit vero proxime arcus A M 1
':.r::é(p-—{—-*g)ﬂ?,.‘zr“ R T S S |
v w oo oiDemonfifatios s oo »
Si’jﬁﬁgﬁ"ﬁuﬁ‘v’éﬁ' valde pariins | et . proxime finigw
Tt e g T == 9 - w T quibus

—

" formalis in limitibus faperioribus- fubftitutis erit

Por

=
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¢ (pg) (T —H9Y) g,
s<iv(p-Hq)(r=0v)
Cum - igitr o(p—i—g) inwra hos limites fibi valde pro-
pincjuos' contineatur , erit ProXime s :
s=iv{p—+q) .
Q. E. D
. . Coroll. 1.
3. Hacc exprefho 1p(p-t-g) co exactius pracbet
- Jongitudinem . arcus AM , quo minor foerit angulns ANM

—p: § enim hic angulus-fit infinite paruus, M nullz
omnino aberratio A WVeritate locum inuenire potelt.
. . Coroll. 2.
1. Etiamf{i autem angulus ANM=—o non fit adeo
paruus , tamen expreffio : o( p—t-g) non muitum 2 lon-
. gitodine arcus. A-M differre poteft;, cum dentur cafis , quis
bus 1 o{p-+ g) veram ArcLs A M longitudinemn exhibet 5
quicunque fiierit apgulis v. - Hoc {cilicet euenit, fi curud
ANM fierit circulus , tum. enim ob p==g erit acus A
M—pv=go=iv(p -9 ’
.+ Coroll: 3.

G L 1. Non folim - autemn ciralus: hac proprietate gau-
det , vt fit arcus. AM=—tw(p-g); fed idem quoque
contingit in iis curuis , quarum cuolutae fonk circuli.  Sit
enim evoluta BR citculus ;° cuins fadivs ——« , 4c ponAtr

. arcis BR=x, ~quoniam cins ampplitndo aequalis ¢ft ampli-
rudini’ cormae AM quam ponimus =%, erit z——a v ; fit

porro AB=0, it MR —=b—av, et ¢lementam CUruac
' AM,
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AM, ds—={b—4av)dv, ideoge iplc arcs AM=—bw
Atgpo—=lv(2b-tav)==jv(AB-4+ MR ) Ve
um ob BN—=RN eit AB-4+MR=—AN-4+MN=—
P9, ideogue et hoc cafi’, quo curua AM ex enolu-
tione circnli eft nata , erit z:xaé"ta arcus AM ==1o(p-¢g),
quantwmiis  etiam mngna fuerit elus amplitndo feu an-

gulus 2.
Coroll. 4. |

x6. Propofita ergn quacunque cormd AM , per fer- fige =
minos A et M delcribi poterit arcus coruae €x ewolutione
gircwli natae , eivsdem amplituding ANM | ficque habe-
buntur duse lineae cormae AM in A et M adreCtas A
N et MN normales et continuz curnatura procedentes ,
ynde in angulis mor nimis magois ne fien quidem po-
terit , vt difcrimen Inter iftas binas cuzuas fit notabile.

Coroll. s.

y9. Cum igitur non flim proxime fad quando-

que etiam repera fit AM—lwo(p—+-g), curna AM ae-
. .. . . . ANp-MN .

quabiter arcui circulai centro N et radio = =——2-=" in-

tra crura AN et M N defcripro.
Scholion. 1.

18 Hac autemn ‘ratione dimienfio curwae A M pet
greum circularem multo acceratins inflitnitor , quam  vilo
modo per lineam redtam fieri poteft, Vnde ex hoc fon-
te longe accuratior methodus deduci poteft lodgitudinem
curnacim ad -arcns circlares renocandi, quam vulgo hoc

- fieri Pler 4d lineas re@us.  Linae curuae AULEII ,¢ qUAE i
‘Tom. II. Nou. Comment. B candem
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eandem pjﬁgggrn 'Vbiquc ﬂn}}t. concaumac , (]HSICS hic tantum
confiderc , ratione curnedinis nd:,: fequentia  genera refe-
rentur., Primum  gEDUS arcus  tantum cireulires com-
plectitar , qui vbigue eandem curpaturam tenent , hisque
regula data exacte fatisfacit.  Ad fecundum genus cas re-
fero curuas , quaram curuedo ab A ad M continno vel
crefeit vel decrefCit , quo eafy dimenfio inuenta. vix fenf~
biliter a veritate recedere poteft , fi enim curiedo aequabi-
“liter vel crelcit vel decrefeir, quod in crrua ex enclutione
circuli nata vfu venit, formula Iv(p—-g) exalte fatis-
facit @ et nift angulus N fit fatis magnvs, curuedings. in-
crementa vel decrementa ab gequabilitate: vix {enfibilicer
difccdere pofimt.  Tertinm gems comprehendit eas cur-
vas AM, quarum cmpedo ab A ad  pup@um aliquod
medim O dnter A et M creftic, inde vero ad M vs-
que iterrm decreftit , quo cafi cura in O gibbum labe-
bit , vode eam longiorem effe oportet , quam formula no-
ftra indicat. . Quarto contra generi’ adnumeramue eas cur-
was AM, guarum curvedo ab A ad O decrelcit, ab ‘Q
vero ad M iteram  crefcit, ita vt in O habiturae  fint
quandam: depreffionem, Huitsmodi ergo linearnm Jongitu-
do minot erit, quam regula declarat , quoniam circa Q
propius ad linemm redtam accedunt. Quodfi ergo curua
ad tertium. vel quartum genus pertinens in O fecetur
atque vtra portio AC et MO iam ad genus fecundum
referenda ope regulae traditae menfuretur , error neceffario
fiet minimus, cum non folum regula- ad has partes magis
fit accommodata, fed etiam amplitude iftarum partinm
minor euadat, .

Scho-~
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Scholion. 2.

rg. Cum oftendiffem formulam I o{(p—~¢) non fo-
Tum longitudinem curnae A M exacte cxprimere, i ea
fierit circulus, fed etiam, fi cuolutam habeat circularem ,
non abs re erit inquirere, vtrum baec proprietas nul-
lis alifs linels curnis competat. Quae inueftigatio eo ma-
7 gis erit notatu dignz , quod poft calculum fatis prolixum
| tandem ad {implicfimam  folutionem perdocat, e€x quo forte
nott param Iucis nobis accendetur ad alias quacttiones eius-
dem generis, quae alias difficillimae viderl queant, exe
pedite foluendzs.  Vnde fequens problema tam ob prae-
fentem vium , quam ob propriam elegantiam fe commen-
dare videtur, o o
o ~ Problema. =.

20. Inuenirte ommnes curnas AN huits indolis , w6 I
ductis ad eam normalibus AN, MN, curuia AM aequalis
fit arcui circuli centro N radio = : (AN--MN) intra
rectas AN et MN deferipto.

J Solutio. -

Pofitis nimiim AN =—p, MN=—y4; et angulo
ANM=o, arcuque AOM=— s, quacruatur omnes cur-
vae in quibus fit s Io(p~}-¢g). . Ad qguas inueniendas
‘ex punGo ipfi M proximo m ducatur normalis 77, in eam-
que ex N perpendicrlum N ¢ demitwtur , ob M N=—
retit nr=dq et Nn= 4p. Quare cum fit angulus A
am— v—--do, erit- nr—qg—=dpcof. v et Nr=—dp fi.
2. . Duacatur deinde N po Apfi mn parallela , eric m u =

Nrz==dpfinw: et ob Jangulum MNp — do  habeditr
P E 2 \ M
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Mp==gdwv: wndc cun Gt Mm=——ds exit ds=dp it
p-4-gdv. Habemus €180 quatnor  vasiabiles P, ¢, 4 et
: p, quarum relationcm definire oportebit ope LHLm fe-
quentinm aequAtionum :

1 ¥ =p-+4g
| 11, dg—dp col. v
Lo NI ds= dp fin. o-+4dv
I " Confiftum autem  videtar binas variabiles p et ¢ eliming-
M | re: quem in finem ponamus s—tw, vo fit:

Al
t L ot=— p-t+g
| IL dg=—dp col. v
e TL tdv—+ pdt—dp fia. v -4-gdv
' ; guaram  prima dat ¢= 2f—p, QUAS differentiata pracbet
. \ | dg— e dt—dp—=dp coll », vode fit dp— ;—_—k{%}@ et textin
i acquatio abibit i :

“ ) _ s 41 {0 : j

g\ | $dv -+ vdi= s - atdv—pdv, fu
. - ad T Tile: T ‘ '

pc[@:fdm-—@dt—%" 1—;—{?11? o

2 Differentictur haee denuo pofis 49 conflante , et prodj
civs valores :P%{; {ubftituto habebitur :

e ogdi - e ZiLy

nde fit- ddr—o dt=adv, et i—h-t-av. Conkquon-
ter s—io—bv-avy: que i ae watio nter arum §
ginfgue amplitudinem @7, quam faprz {%5) waturam cor
wyae ex euolutione cireuli nutac exprimere Vidimus ; Cf
quae, & 4=, ad ipfurn. eft cirenlum. Vnde problemati
nailae alize risfacinne lincae practer circulum et curmas X
cupolutionie cizculi patas. Q¢ Eo Lo

Coroll.
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Coroll. 1.

ex, Quoniam aequatio gon mediveriter implicata
ad hanc tandem fimplicifimamn acquationesn dd7==o eft
reduca , dubiam eft nollum, quin detur methodus alia hac
problema multo expeditivs foluendi. -

Scholion.
a2z, Quod zequatio fnnenta s——hv-d-gyw fit ad cor i =
yam ex euolutione circuli riatam , hoc modo fcillitme often-
ditur. Sit radivs euolutae M R =7, quoniam elt 4 ¢ =
2 et 7= 2 - ideoque hoc cafti fit rr—b—-z v, Sit
arcus euwolutae BR—2, quia eft 2 = MR—AB, &t
== 24w, huinfque radins ofculi —=za: ex quo patet e-
volotamn curnge |, quae aequatione §—= fv - gvw exprimi s,
tor, effle circulum. Ceternmn data dequatione inter § et
w gequatio inter coordinatas orthogonales AP er PM fad-
le reperitur. Sit enim AP—wx, PM—y, cb angulum
AMP=—wo et dr—ds fin. v et dy=—ds coll w vade
fit x— fds fin. v et y=fds cof. v. Cunr iginw pracfen-
t oeaftr fit ds=bdv-+2avdy erit x==b [dvfin. v |-
2g fodvfino, et y=b[dv cofl v+ 2a fvdv cof v
At eft fdvbm o—1—col v, fdvcol. v==fin. v, et
Jvdo fn.o=—v cofl v+ fdv coflo =~ weollv -+ Gn.w.
Sodv ol o= fn.v— fdv fn.v—=w fn v cof. 2 Quo-
cirva habebitpr & ‘ ;
a=b—beofv--sq finv—sav col v
, = binovtcacoly-da9 fuy
Hine fit py - (6-2)"=hb 4 sabv - dag—t- gaavw
et bd-a2gv=V(py—+(b-x)"—4aa)

2
B g Deinde

e




fig, .
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L N

Drcinde vero eft de=V {d4* -y )=dv{b-4-2av)et

e dy (b}
Ao —mooy ideogue

2aV(da*—-dy* y=pdy—(b-x)dx
Ex hac autem aequatione natra  cwuac  quacfitze mop
tam facile peripicitur , quam ex praccedente,

Coroll. 2.

25. Si fuerit B inithim enolutae BR | erit AR —F
¢t dutta redta BM erit BM=V(yy - (¢6-—x,)") it B
M=u, erit zads—udy et gas=—pu-bb. ideoque ;==
1=t Vnde cuma hanc quoque habebit proprietatem ,

4

vt fit diameter -enolutac] BR ad BM-ABita BM e
AB ad arcum AM.
“Theorema. 2
24. Si areus AM. amplitudinis AI\M in duss par-
tes aeque amplas AM/, MM diuidatur, atque in nor-
malem M/N’ ex N perpendiculum NP/ demitatur ;
longitndo curuae A M proxime aequabitor arcui cireuli ccn«

tro N inter crura N A, N M defripti 1adic —

AN e MN o 2M/P/S
4 T

| Demonflratio.

Ponatur amplitudo totius arcus AM’M  fen angulos
ANM=—zo, et arcoum AM/, et M/M amplitudo
— 4, Concurant normales MN” et MN in V, erunt
que anguli AN"M/—=p et M/ VM=o . Jdeoqne in tri-
angilo VIN N7 ifofcele NN/=NV ¢t N/p/—VPp/,
PGL praccedens antem  theoreme erit

AM/
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AM? = Ie(AN/--M/N") _ .
Y fru((M N LMY prosime
ideoque addendo :
AM—iv(AN/~M"N - M7V =MV ) prosime. Bt
vero AN/ —AN—NN’et MV=MN—4-NN‘ergo A
N/ 3- MV == AN -}~ MN » deinde autemn habebimus
M/N/~—MV—2M/P7. vnde fict
AM=—io( AN-MN -~ aM/P/] progime
Sit- nunc.# radius circuli, cuius arcus amplitudinis efus-
dem 2o aequalis fit comme A M, et AM=—aor, -
de iftius circuli rading fict:
— AN—{L—-MN:—«M/P! proxime
Q. E. D
Coroll. 1.
sz, Hic ergo, valor radil cireuli, cuius arcus eus-
vae AM aeque amplus eidem fimul fit aequalis, propi-

us ad veritatemr accedit,. quam ille, qui per theorema
primum ex angulo mtegro ANM dcﬁr.utm et qui pro-

dierat: 7= MN . nifi. fcilicet vterque fit ma&as

Coroll. =,

AN-MN
2

26. Si ergor valor = fuerit nimis par-

- wos, necefle eft, vt fit ifte valor »— M/P/ nimis ma-

gous , quia medmm arithmeticum ad veritatem proxime
AN-—}—MN
nimis  fueric

magnus tum ifte r-‘M’ P/ erit nimis p'uuus ficque no-

: A
Vi habentur hmlms NN o M/P/ inter quos WK

ipfius 5 valor iCOﬂtllleatmL
' Corolt.
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1
Coroil. 3.
e, Muito plofibos antem cafibus formuls Inc ex-
; - IpX . .
Bibitg g SREMNAR T veritat prorius eft confentane-

+

&, quam pmewdéns e Mﬁﬂ Won folum enim ea
pro circule €t Curis ex egolutione circuli natis valet, fed
ctinm a4 innumoeras alias infuper Jingas curnes exeendl-
o, -
Coroll. 4.

eg. Quo plures ergo funt lineze curvaer, guarum
longitndo per formulam § o (AN~ M N4 2 M/P7)
Gne vilo errore exprimitur , eo minor efie  poterit abes-
patip , etiam fi cuua AN pon ad id genus perrineat,

‘Theorema. 3.

cg Si linea curua AM amplitudinis AN Min par-
tes quotcunque acque amplas Al Iv 15 IL 1M . L.
1V ; etc. dividatur, atque in fingulas mormales ad difio-
mm punéta ductas ex puncto N perpendicula  demirtan-
tar N1, Ne, N3, Ng, ete. erit radivs circuli, coius
arcus aeque amplus ac corna AM fimul ipfi longitudind
curpze aequalis et — = NepMRealrdeRert e ™ deno-
sapte # npmeriim  partum , i oquas arcus AN eft divi-
firs. : '

Demonfiratio.

Statnatur amplitudo feu angulnis ANM —no, erunt
angelt AN Izzwy ANYH—22; AN/II—=3v;4
NIV Lo ete. Sioiam fingulae arcus propofiti A M
pordiones fcundum theorema primum  exprimantur, ext :

A X
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| AT—1 '(@N“HM’)*%-(AN—NN‘+II-N‘E)

! 1.1 = oIV -1 V)= ile(lr - HMV’I—V‘n)
| L Tl V" IV )= 1 (lla+ 11 -V 24V"'5)
TILL IS “—iv(ﬂl‘\/m—iﬂIVVIJI*“F*(1113+I\74+V YatVo4)
et viima formuly, quia in figura affimiter #==35 et :
IVv.M—= %‘U(};V Vv VI ):i’U(lV;}—{—]\fﬂ\Ia—}_\?lV%_i_-‘gIrN)
Bis ergo in vnam fimmam colle@is prodibic

| ' CANA-MN--2olz4-21l2 —{anHIgm{—AVqﬁz
| AM—1o—NN—N1- ?n4~v 34-V .+ﬂMth
| | 2 VIV eV g ViV g

Omnes autem hos terminos inferiores fe mutuo tollere Fe-
| ' guend modo per analyfin brenivs  oftendetur. Qb angu-
los fingulos cognitos erit »

e NERTIfin 2% 12 NIN i
1: N V - AR N V — fin.v .
| NsuNtlfm 0 WX i1 NIIN ”__F_m.w
1 NV ﬁn ) N v Jhw
| NN fﬂ 47 N Nvfin. 50
! NTIJ V:—t:__ & V“I
| - T fin. v in. o

Hinc formuolae ex theoremate prino ortac erunt
—3;o(AN'4LN")

I II—irquN 4 IL N (G vt fin 2 p))
IL I = o(IL N HL N 4 2 (i sotfin, 30)

Jil. o
I IV :ED(HI.N IV.N-

~Ilg 1Y

fin, ruu(ﬁn’ 3v+fin4v))

Tiv

V. M=o {lV N NN (i, 494 fin. 579)

Addantur hae formuolie ac fubflituator
Tom. II, Nou. Cominent, C NN
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N = NN ~KN
I\JIIL‘QIII ::IK‘II‘:QI[.__I\]I\‘JIIE
NNy NN NNy
et AN' mAN—NN
prodibitque termipis in ordinem redactis |
CAN—-MN LN o TN eI N TV N
5, NI NN L NRIT )
(- i fincwty, 7 (o go-fio.w r—l—-j,—;:t;(ﬁn.:-rq*--—im.zq*}'r— etc.
Moz i, -l inegn-fi .
Eft vera IJT— —=acof. rL:?ﬁ”—,»;_lm-— —o cof. 2w ;‘[Q ;TL.%L'E
. - H ;s 1 .
—ocof. g etc. et NN cof =N 1 NN cofine =
4 111 7 . R .
N2 NN cof go=IN"3 ; erc. quibus valotibus -
troductis erit :
AM—io(ANA- N ol1reilateiilgtolVi—i-cte
ynde , cum amplitudo fit —»o, erit radius arcus circull
geque ampli et aequalis ipfi A M =
;LN_;._MN_;-:I:+:Ilz_+zlrrr—+-=IV4 ete

‘ 0. E. D.

~
Coroll. 1.

s, Quod fi divifio haec arcus AM in partes e~
que amplas i infinitum continuetnr , tam formula lnven-
ta, gue in feriem infinitam abibit , longitudinem ar-
oo AM vere exhibebir.

Coroll. 2.
sr. Quamuis avtem nurnerts partiom it finitus,
samen plurimi dantur cafus , quibus veritas ipfa hoc mo-
do emuitur. Bt nifi hoc eueniat, error tamen erit valde
: par-



R
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pariws eoque  minor cwader, quo minons amiplitiding
PALLES CAplAntr.

Corall, 3.

g2, Sigitur corua hoe modo per circtlum  men-
furanda proponatur AM , primum ductis ad A et M nor-
malibus AN, MN notetnr amplinde ANM. Tum
curna A I dinidatar  in  quotlibet partes aeque amplas,
AR, BC, CD, DE, ctc. quarnm numerus Ot = n,
et inreftas ad punéa dinilonem normales ex N demit-
tantur perpendicula Né&, Ney, Nd, etc. pofitoque angulo
ANM—wo, et longitndo curvae A M

: N M N e 2 BOde 0 Clgm 2 Dl e 0 T 6 e £} .
oo WA R e 2T proxime.

Coroll. 4.
a5. Valores ifti Bo, Co, Dd, etc. etiam inue-
nimntur, i ad pun&a B, C, D, E, etc. tangentes du-
cantur, in easque ex puncto M perpendicula demittan-

tur, tum enim haec perpendicula refpective aequalia erunt
rectis Bé, Ce, D4, etc.

Froblema, 3.
54. Propofita  linea curva quaconque A M B fig.

quae vbigue ad esndem partem fit concaua , inuenire are
cum circult ¢4 ipi proxime acqualem.

solutio.
Ad terminos curnae A et B ducantur normales AC |
BC quae fibi mumo occurant in C, erit angulus ACB
curmae amplitudo.  Vocentur A C—a, BC=4, et ane

“

C e gulus




co DE REDPCTIONE LINEARV M CVRIARV AL

gulns ACB—=#¢, tum demiffo ex curuac quouis  puncto
M ad AC perpendiculo MP,  pofitisque coordinatis AT
—x, PM—y dabitur acquatio imer x et jy, X QU 1
rcpcnetm. fubnormalis PN::D/% ducatur normalis MN
¢t wocenr angulus A NM_H g, qui erit amplitudo arcus
AM, et ;’§ — tng. @, ficque tam abfcifla x quam ap-
plicata y pex mgu mn @ poteit definirt , quibus inventis
erit M N—= 5. Deinde in MN, fi opus eft , productam

; C demittatur  perpendicuium CS ob CN —a- X

——‘%’:a —— Djfn—g erit NS__(r—xr)cof m—%}?
ideoque tora recta M S={a—x)coll v-—yine, i
vt datnmn  quemuis asgulum o Jongitudo  redtae Moo S
pofiit definidi. Indicemur haec re@ta MS amplindini @
refpondens hoc figno [o], ita vt fimiles reciae angulis

] = Fd
77 y T ",; , ete. refpondentes exhibeantur his fignis [H 1,

] I3 ; etc. quibus inentis fequentes fnmuhe continue
mftg;s ad valoiem arcus A M apprepinguabumt ;
AM—i0/a40)

AM=30{a-0-+2]1])

AMz=3b{a-b-2[ d ][ ])

AM=ib(a+b-1-2 [ ¢ ] [:;a’]"%—z[g])
~ 8 9

AM=L0(a+b+2]l1+4-2["
Generaliter autem i # fumatuy  pro oumero dimhonum erit
en exadtius , quo malor faerit numerus g

AM= & Ha-i-b-2[ 5 Ml 5 1420 5 4.0 B2))

Quodfi ergo radius civeuli @&, qui fntra crurm AC et BC
conflitutus aequalis it cure AB vocetur ¢, erit arcus

ak
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ab—rb, wnde ifius circalt radivs reperietar |
: ¢ af 28 - {11
o 2 (g bl § el 5 R E el )

QE L

Coroll. 1.

55. Requirit ergo ifte modos lineas curpas per ar-
eus circnlares dimetiend’ dinifionem angulorum  in partes
?quotcunquc acquales. Cum igitar non aif continua b~
fectio geometrice persgl queat, pro nUMEro 7 fuccefi-
ve affumi conuenjet terminns progreflioms ZEOMELECas du-
éiﬂae 2. 4.8, 16,32, Ci.

?
| Coroll. .
6. His autem numers pro 7 {cceflne  afiimendis
l5d commodi adipifcimuor , vt terpini jam  ante  fnuent
omnes in expreffiones fequentes ingrediantur, ficque calcu-
+1i labor non mediocriter imminuatar. '

Caoroll. 3.
5+, Valores feilicit radii circali quaefii 7 fequent
| modo ex praccedentibus continno  accuratius determina-

 buntae.
Lp— =P
=3 P-ifb:2]= Q
L= Q-+ Y I=R
V. = SRS ool 1 ¥
| etec.
| Cs Coroll.
\




iz,

]

&

Coroil. 4«

56. Si valor fecundus @ it veros, guantum primus
P a vero vel deficic vel czmeedit, tantumdein  quanCitas
[ 2] excedet vel fuperabit idecogue quantitates ¥ ct[ﬂ]
confticuent limites , intra quos cadins 7 contincatur.  Iriamf
autem Q non {it verus valor, tamen quia  multo TS
o veritate differt quam P, eacdem  quantitates Poet[h]
pro linitibus babers pofiimt.

Coroll. s.

59, Simili modo cum valores traditi continuo  pro
pius ad veritatem accedant , feriemague valde CONUETECn=
tem conflituant , lmites quogue €runt:
Qeri{]-+:[%

R e3[4 1[5 T4 8 14407
hique limites continuo ita multo fumt  arctiores , Vr INOX
differentia fiat infenfibilis.

Scholion.

40. Hos eosdem antem limites pracbet motus repto-
rine Celeb. Io. DBerpoulli: eiuique €rgo admirabilem
v hic ex flo calculo ita elicaimus , vt etiam , i di-
vifio arcus non per continmas bifectiones inflitnatur, fa-
men femper applicari poflic , ideoque multe latius exten-
dator : neque ctiam boc pacto de rationc, gua MOLLIT
veptorium  adornari - conuenit , {ollicizos nos effe opus eft ,
quod negotium alias non puum  folertiae requirit.

Problema. 4.

&¥. Propofita ellipli quacunque inuenire radinm Cif=

culi , cuits peripheria fit acqualis proxime perimetro elliphs.
Solutio.

L
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! . ‘ . SQ}E.-E‘EEOD

Sit ACB quadrans clliplis propeditae , cults femiz
rxes AC ot BC, com fint =d curvam normales , epit A C
—a ¢t BC=4, argue amplitndo ¢ aequalis GIiE RIYEEE
glo reéto.  Denotet g anguium rectum , crit E“fs Q(_
 ftio crgo hue redit, vt definiator quadrans civculi ,  cuus
carcus fit areni A M B longitudine acqualis.  Ponatur ica-
AP—x, PM—y, erit ex natura ellipfis

cque  abiciffa
by Z—? (cax—xx) fon aa— G2 T(e—a)t, vnde fit
an iy

14,_ 2=y V (bb—yy) et dx =iy Pucta nunc

unmmfzh M N wocetur angulis ANM=— o, et *@

- w3 eoque aqyycoll »° A in. v~

2 &b fmm
bhyy fin.o®, wnde fit y — TTaa . nf’fi,_u TmwE et confe-

ab cof. v

ay
B (Bb-y 7]

quenter V (bb—yy) = - T vrbb R ita vt fit g -
; Coad eofiw ’ .
X = Jlaaem viaebb ey _)em]ﬂ"o ergo in M N produo@am

6x C perpendiculo C S, erit recta M § =[v]={a- 1}
cof. v fin, fv——lf(mz cof. ©°+4-24 fin. ©*). Cum igi-
tur it 0—¢, 4 pro o fucceffwe fubftitvantur parres gli-
quotqe ‘anguli recti &, ety '
i8] _V(.fm coft ¥ +-B5fin. 2°)
i[d]—V(a'a cof. f’“~—L-£7i;ﬁ g ]
{f]"‘“V(Mﬁn. £ %-bécofgi

| gic..
H1s lgttur fingnlis valoribus inventis erit radius circnl
PlOpOﬁt'le elli_pﬁ fecundum perimetrum acqualis
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a-—{—b = g

-~ f?’(amof —-{—M;fm 21V (@acol 55 - i fin. 2 }
-1V {(eac col 55 Y bk Oin. BE- )—1—’1/(rm cof. == £8 195 fin, L5 )

- :
e e ALY {aa coft B ~+—M fin, L?:—lf”")
hicque valor , quo major accipitnr dm]ﬁonum numerus
#, €O Propus longmldmem radii qnaefiti 7 exhibebit. Q. E. I

Coroll.

. Si pongtur feminxis maior @ — ¢ - d; femi-
ax1s mxnol b—c—d, fiet gacoll o446 fin. fv —cc
—dd—4-2cd{ coll o -—-ﬁn. p*)==¢r—4-dd -2 ¢dcol 2w,
His ergo valoribus fobftitoris habebitor ob 27=m , deno-
wnge o angnlum dnobus reéis acqualem

= £ 2V (eet-dd+ 2pd cof. %)—}“iv(w-}*dd—}—gcd CofEY)
3 V{eemdd—eodeof. 1T )41V (eodd—eed cof 57 )
4 e e Y {eerddA-ned col. By

Coroll. o.

. Hinc ergo pater , fi fit /=0, quo cafu ellipfis
ablt In cn_culum radii — ¢, ob fingulos terminos —¢
fore , quotcunque diuifiones 11:11’%1111411{111 , fempm ro e

Coroll.

Fb, k. 22, BEx formulis in coroll. 1. inventis elegantifima
fiz- 1 fequitur conftructio geomcmcq fimilis ei , quam Celeb.
bemeulhus dedit.  super diamewo ABPa—+—Z::20
conftituatur {emicirculus , qui in pmte% quotcunque aequa-

les dinidatur in pundtis a2, £, 4, etc. quarum  par-
dum pumerss it — 7. Tam fe&a dmmcmo AB inC

ita

r =
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ita vt it AC—a, BC=06; cx Cad fingula dinifio-
num puncta agantar rectac Ca, Ch, Ce,Cd, ew.
eritque , fi arcus A ¢ contineat 2 parics, refta Co== v
(¢¢ —-dd-3-2 ¢d cof. 5~ ). Du&o cnim 6 centio O radio
O¢ = ¢, erit anguls AOQc— 2T et CO=AC—-AQ =
d, ideoque recta Ce="V(ce—A-dd--2cdcofl. A Oe).
Quamobrem radius circudi  ellipfis  propofitac  ifoperimetri

- erit

AO-%CH—-}‘-CZ).-{»- Cc+Cd+Ce—-}—C,fng+C;_m+ci+CI:+cz.
- m

Coroll. 4.
45, Com autem exprefhiones cofinum  pre  diverfis
valoribus numeri # fint fequentes :
fin—z :col.T—=0;

— =¥r

fin=—g ; cof.T—=1; cofl - = -1

fin—4 cofT=ih; cof ZF=o0;cof F=- £

in—==6 ; cof, T "f;coﬁ%:;;ceﬂ?:o;_coﬁ ’%:_pgac_o{f%__

fin=r2;cof T =¥ ool 3T = T cof AT = T j ol 4T =
cof. 3T = L s cof, T=ojeof 72 = T col ]
cof. T = i cof BF = Tjcof BT = et

Sequentes formulae ad valorem radii circuli quacfiti #
proxime inueniendum videntur aprifimae :

Tom. II. Nou. Comment. - D I r—

[
Y
z

&
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Lr—c¢ e i |

II. 1:‘(0—{—-‘V(cc—{-—dd)) -

I r—3{c+ V(cc——}—dd——}——cd)—%—-“l/(ca—{—dd—%‘d) )

IV. re=ife—V (co‘-—l—dd—’;-cW 2)»{-—-V(cc‘-—l—~a’d) —1—-V(w—{—-dd—-—cd 1

V. r—=3{(3P-+V (cet-ddtcdV 3 )+V(cc+dd)—|—1/(cc+dd—cd V3))—=

A — (6Q+1/ (cc—{—dd-{—"d Vet L (sot-dd-+-edY 2)
- A=Y (oo—+dd e )+1/(cc+ dd- L5
+V(€c+dd—chz) —+V (cc4-dd—

E}Lemplum I.
4.6 Tnuenive circulum , cuius p"} zpbﬂrm proxime  ae-
quetur perzmﬂtra ellzpf 5 ) "CUinS axes .tmmnt mz‘f’r fe Tatio-
nemt 5 i 4. . P
Sit femiaxis maior 2—ro et fcmlams “minor H—= 8,
quod  eft exemplum a Celeb. Bernoulho imptimis - per-
tradatum | erit ¢— "‘B —o; d= “—:—‘:—53__..1 : hmcque

cd(w/

de 3-

v ik

o cc—l—dd__ 8 2 et. cd = 9, ergo in frarihombus decunahbus erit:

L c_—Q,Oooooo PR
: ‘V(f?+ﬂ’d)::-—9, 055386 i
"V(H-’r“‘?d—l‘ ¢d) =9,539892 ' [ .-
3 V(cc+dd~cd) == 8,544004
V(cc+dd+ch2);-9 v32827.
V{(co—d-dd—cdV 2) —'8,32298¢ °
V(cc+dd+.&dﬁ/3) __9,8'7868‘7 |
Vi{ccet-dd—cdV3) — s, 149528
V(ff+dd+°d(”’3+”):9 969284
VY (cei-dd—-Ar=0) ) =9, 309069
V(u_ir-a’d--—“_"’)) — 8,794386

V(ceA-dd— — “W’“’“” j == 8,038242
: vnde
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o wnde fequentes exprﬁfﬁoms radium 7 continuO accurativs

o Ldabonty - .
L —9 _ 00OCOO |

. II 1"""9,02‘7693

'*-:HI ,,-9,027'798

B 97027799

S8 f:9,02“7799‘.~

VL r—19,027799.

""'}vnde patet formulam fe}’t’\m ad multo plures adhuc figu-

Tras valorcm 1pﬁus ¢ exhibituram fifle , fi calculum  vlte-
4': et quidem expreffio. exta videtur valo-

: pﬁus ¢ ad 24 motas axadum pragbitura. fuiffe.

| Exempl. 2,
o *71 Ellzpf G mon 1l @ circul abludentitin
igirculm proxime: mprzme: S
—fimon mdltuen.” 4 circulo differt , - turn d
S ‘ ‘ﬂntltas valde ‘parva: -ideoque’ foxmulqe drra-
-trond gomm@de Per approximatioticmm exhiberi - pote-
Sn; Drenitatis. gratia: '.V(cc—-l—-dd)—“e et . angu-
o T—0 erxt 'V(cc-—i—dd’-}— 2 ¢deof, T) — YV (ee—i-
_.__j;"_:zcdcof Oy— e+ <. cof, Cl)f’;‘ze‘i cof. §* —}—’:f;,f cof.
DORp N ToTa 3o 504:;14- R
q) 1234‘,_,?, f@ +ﬁt€._ '.“Fl
;:His ergo formulis ,_i_GCO nratlonahum fubﬁltutls emt '
| "‘-1’——5—--‘(;5—6) o
R (cof CD+cof2CIJ+cof'3(I>-+— —-l-cof(ﬂ— 1))
)

7

X rﬂzdz
s (cof Ry —-l—cofzd) 4 cof. 3P’ - cof{n-1)*

1.1 zc3d3

A= e (cof. CD +cof2¢> ol st ..—i—cof{n—z)(])
@

nn g sctdt

CnT Fmae (cof(I) —-cof.2*t-col. 3P —-l-COf(ﬂ ~1
| etc.
D Ef

)
4\
}
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Eft vero cof —-cof. 2P~ . . . —-col (n—1)P=
cof. (- )CI)-—cof n® M—-) q):_fig ‘;9
? ———ﬁ_(x—-cof(p) - 2 fin. ;P
At cum fit 7 = m exit cof. s —=~1, et col. (m-1)P=cof.
(7—®—=-cof. P, ideogue colt P—4-cof. 2 Pri-col3P. . -
cof.(n-1)P—o. Deinde ob cof. O*—=i4z1cof 20, fiet
cof. (D —~cofaPz—~4-col 3P+ . . —pcof (m-1)PP="*
—1(cof. 2 4-cof. 4 O—-cof 6. . ~-cof.(n—x 1)2P)=
= ffn—n:D—cfond 2==  Simili modo reli-

quas feries ad angulos fimplices [reducendo, obrinentur
fequentes fammationes.

cof. O ~+cofl e Pcol. g P—4-.. . -col(n—1)P—=o

* cof, @ —-cof. 2’4 cof. 3O’ 4~ . .. - cof (n—1)P—=1in-1

col. O —+-cof. 2P 4-cof. O’ 4. . . ~cofi (i—1)P' =0
cof. *+-cof. 2 P cof. 3O~ ... . - cof. (n-1 )P =51
cof, P*——cof. 2 P°4~coft g P ... 4~ cof. (r—1 ) P'—o0

cofi '~ cof. 2’ -cof. 3P4~ vo ol (1) = A

Zeda
, etc.
Quibus valoribus fubftitutis habebitur :
— T.1 0242 Lre2d?
?‘.—-—-E"."'%(f“’f)— 2.2€% 1.e2ne’d
1eg. gulanédd 1. g sc4d4
T 2eZade 20487 TezeTa s EY

ToZeGe Febe fazaguC 636

g } L Te¥egigi gt 6 A8

ZeTeda5etn 2adats 1L Te 20T a5 6HE LE

quae aequatio hanc formam induit fimpliciorem :
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T ‘C:dz e c2d?
r—e—% (e-c)— R B R T
o . IaIsZe5 L‘"‘Eh. Ie1a305 e+d?
a4 7 . I-za+'ﬂe’ ‘ . :
gr ie3e5e 720 Cﬁdﬁ 1:1a34 5070 p c6de
i 66 €T Tezegeqesas ' e T i
c¥dn® TaTaZo oo QoITalX LY L
e’d

— KaleFe5e FrGeiTe1 3
2.2.4. +.6 B a8

e 15 : i T Ie2eFedi §afie e B ne 15

T etc.
B Te :‘C"dz Is Ta 30 5 ctd#+
At vltlma fenes et i wer L fimmam

iabet & (e -1V (ee - 26‘{1)—‘7/(36 scd))=;(e—c)itavt
" DUMELs 7 prorfus ex calculo “enanefcat fiatque accurate

e e2d2 1s Te 35 5 L ophd* I 13 52709 cﬁdﬁ etc
1"___8-—— ef 224-'4-.'_- 97-.“ geziem. 66t €0 .

quae. feries’ €0, “celerius convergit, quo minor fierit valor
d ratione 1pﬁus e=V(c¢ —+~dd) Eﬂ autem , dum_el-

femlaxes ponuntur a et b c=

:fzmor e]]zpf 5 pmiﬁtr ezm;ze]}at z‘um
wiaxi - maiori asquabitur, cui €rgo quas
M]em muemﬂ opa;’teczt

;de@quc g_.fff : 1ta Vi rad1o 7 proxm‘}e inuento penphe_
na c1rcu11 per lmeam re&am exprimi pomt prOX1me.
"‘rmﬁla ergo praecedente erit - 'c:‘j-, d—%et ¢

qmbua yaloribus ﬁ]bﬁl tatis in vltima fcme prodlc

N 1'/?.
R C dar 1-135":-13579
f_‘ j’ng":_‘t-d- 4-4-85 ++58121~A etc)

Curni- autém’ fit g_,z ;"dénotante x: 71 rationem diame.

fumina habebitur.

D3 T —

tri ad perlphemm » ent r—-s =22 ynde fequentis feriei
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L1 | Ladem;s nMaTesesen o o AL
Y — — _— T e ﬁtC-.'._,_",“.‘. .
Av 4 Ao 8o § 445&1212

Aliter autem -valor ipfius 7 ex’ formulis in ipfa folutione
problemans inuentis . cxpleﬁ"us repeuctur namque ob H——

o erit |
r = ——’r— (cof +cof . —{— cof € cof,
o * _+_ + COf (n'—'!)f)

vnde | fequentes f”ormulae ad valorcm ¥ appropingua-
bunt': - . :
fin—1, r=1la
ﬁﬂ_—_z,r___; (1—1—-2cof?)
ﬁnlzg,r:r (1 +zcof?+zcof”)

: Ly etc.
At vero fcnes 1Ha coﬁnuum cszeﬂione finita exhiberi
poteft ; erit enim: =
cof, _‘-i—i-- cof - cof. 7 —1— 1
SR s cof (n — cof. g

_ 2( r— cof z )

; Iam ob g' angulum reé’cum s ,ent “cof. e=o, et cof:

’)E = cof (o= )-ﬁn = mde praecedens fomma abit
fin. & I—cof. £
in _.—;n + = — tang 55

a(1- cof —) T T fin &
D S A
1deoque fumma iénel L
-}-—cof -}—cof”—{-— -—[—coﬁm;’"’:_ ;»-]—.Mang.:%
qﬂq_;;-val.ersgfuhfututo et oo
S =



£ e

11

v AD ARCV'S CIRCVLARES.. = = ‘3%,

r = 2,,tané &, hincque ¢ =2 7 tang. 2

Hic autend  matifeftum eft pofito 7 == oo ;acquationem
‘-“-.j?arfé&xe ﬁtasfécexe .coterym . VEro e ‘magis ad vermtem
acceﬂcre que maior fuerit #. "Bt enim tang. 2 = -2—"-,;
fs iy epe., . ideoque erit qu1dem 14 <: zn tang. £, at
,Etus cnémer ent s .Ifm Ex hoc- autem cafu nihit
duc;tur quod non almnde cﬁ'et notlﬂimum.

Prob]ema 5

.Loﬂgzmdmem areus pczrdbofm per arcum ciroul

,f‘.r c- T

51t AME para’oola ad axem AC telata, cuivs na-

snter -coordinatas. AP——x et PM—y hac zequatio-
~Dueatur *ad M normalis M Ny ¢
., qui.fimol . amphtudmem -y O
am ob. f'ubnmmalem PN__J ¢ ,."}'

cfcmg.
~—2— atquc MN

-—bq{..w

Tab. 1.
fig. 7.

;‘7-’
\ ' 1-+—‘ tang. v ) Szt jam .arcus AMB quem
“oporteat amphtudo = 9" erit ducta nofmali ' BC *7
ngulus‘ _A~CB—*“B et” AC“‘“U(I-{— t'mg(} Bk atqae: e
*V@cetur ‘iam vt in: probli 3% AC: 4o
tang:. § et BC=b— et demxﬁ"o ex < n-.
- ‘iommalem”, MN pxodu&am perpenchculo CS, erlt MS =
{z—g) col w-y fin o ==c (1 oprtang. g T =g tang i’ SR
ol q.:—-{—ctangm wiin, @ vel fuccinétivs MS = ¢ colvw SGetp o
. w_d\(tang 6* -J-tang v )cof .- Slt ounc a4 arcos circuli
' centro

2l ——-‘. -

i
TN, 'n,..u R i Se .
LS S
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centto C inter normales AC et B C defcriptus, ipfique
arcui  parabolico AMB aequalis, voceturque *eius radius
aC=r: {i pro v fucceflfine fubflituantur partes anguli ¢

0 g Y. _—
indeterminatae &, 22 . 32 ob @+ b =¢

fin.B2 ,_c(,_;_cg.o)z T
(Ihﬁi quﬂ—'l—ncgei)—" ch’reg PIOdlblt

Clt colfp —i—z(cof.% 4+ cof. 2t cof. b ... col =

2CG_Ff9"

] +tang. 9’(C0f ‘+ cof. 32+4cofl F4-.. . 4-cof. (in—
+tang. L fin, & ! tang. 2.2 ... tang, LY fl;.l_}.ﬁi

{m=130

L
Ateftcof b cof 22 - . . . cof, 20—«
' coﬁ( T —;)0—cof §

2{1—cof &)

e .

i ——r ﬁn'eﬁ&aj sm_1_rcof. f—+1fin. 6 cot. -
a5 > 2(1-col.;- ) .

quo valore fubflituto habebitur :

3 g : tang. ¢ fin. 0 4+ fin. fcot. = —12 tang. 8 fin. d cot. 75
o ~+tang ——ﬁn —+tang Z efm ~+tang - 28 ap, 28 + —]—tang

H"‘ Ponamus nunt amphtudmem arcus parabohm AMDB effe

b : 60°, vt ﬁt ﬁn ‘i: , cof 9:5- tang. 3= V3 at-

(11—:)6 (=¥ (n-l; 1E

' que fin. & __~;; cof 6-—_- tanc 6——"3fm 1
‘: st cof. 3 R tang. § b= o —~V3;fin.; 6=V
: Ya—y3—1 ., 91/9.-4-'\/3-—{—1 3 _ _

l‘ e P ; cof. § 9_._1/ TR L ang ) b= (1/2 1)

|
!:.! ('V:;-—'Va)ﬁn s col g sz;tang._gezl ex
E i ' quibus valoribus oritur : -
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r___:n (i_I_ Vs COf —}—tang -—ﬁn —+tang zeﬁﬂ 9+tang ge{j n. ”'I
, i —{—t'mg ("’ fin, (’1"’)0;5

Submtuantur nunc pl;B 7 valores I, 2, 4, et pmchbum:
chtds ex rﬁiﬂones ad r appropﬁquantea S

1E r—= ¢+ 5ot vip g Yoy

Pofita. ergo ratione diametfi ad petipheriam == 1: 7 ob

-angulum 68 P-= 3, fequentes exprefliones’ arcum paraboh-

caim. AMB cuins amphtudo ACB cft 60°, PIOX.IIDG

exhibebunt: -~ - , _ -
1 AMB____—_"-T—;gzéqrc SR - 3
. AMB — % (gi-175)

III AMB__GTT(IE__I_"::_!_ZVz_}_VS)

o ‘Conﬁat antem .reificationemn - parabolaé a logarithmis.. peps
wnde arcos: AMB veram longltudmem mucf’c1ge-=
Cun igiteF fit A€ == (T -1-1) érir . abkiffa arcui
AMB‘rﬁﬁpondcns —ir, qu alm ipfi ¥ in aequatione
3y = 202 Tibmtur, eritque gy = 3¢¢ Iam ob x =¥
erit dax —2 f" , €t c]ementum arcus AMB = V(c‘r:

ey Y Chits mfegrale et =2 3/(06-1—3’.7 ) p-f-}’fm-*—yy)
Ponatut mmne y = ¢V 3, ﬁetque arcus * SAMB = ¢V &
 J(2 S5V, 3,5 nde- fequentes aequationes . proximac  inter

quadmtuxam circuli et logarithmos o_btmebuntm
I 3V333 3(2—1—7/3):“—5;7?

e

AL 3V (e Vg )~—(_'_I+1,3)w
-‘III 31/3+Z( +1/3)—-( el

A Y .
- etc. Q. E. I
Tom II Nou. Comment. E - Scha-
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. - Scholion. :

) E;b‘;s_r” 50, Quemadmodum ex pambola logfmthrm ad qua-
. dlatunm cireuli, reuocantur’, ita, 6 pro curua A MB. line-
4 rectificabilis’ accipitar , Imca 16&;1 "ad arcum. c1rculqlem
yeducetur , ficque viciffim * linea “te@ exhiberi poterit ,
quae arcui circuli proxime fit aequalis. Ita i cuma A
MB hac acqmtione exprimatur y== Va—1xVay: erit

ipfe curuze arcos AM=—V.g—+1xVax; et fimta 2= x
== AC,~erit applicata BC== 2, nmmq]is ad curvam , idec-
que ‘arcus: AM.B- amplltudo angulus rectus- ACB; et cir-
va AMB =& Quod .fi jam capiatur arcus AM am-

. plitudinis ANM = v, atque in MN demittatur  perpen -

diculom CS§ 1eperletur MS 2 { cof: v+ 75 ) vade
pofito radio circuli , —# cums quadrams —AMB=tch
g——1eth=2 erit ; ,

.f"’_‘nn( +*(COfE +c0f e-}—cof‘ + +~Of("—l)f)

+ (1+c0f? + 1+c0f 2?—{— I—]«cof ,:E, s

P

+ x-i—col (n——de)

ﬁ:u pnorem femem ﬁ;]mmando :

,f‘»—v——l- 311tang Ty ( x—l—cof +1+cof -T—. i

_ “+' I+c01 T ’)" )
At pofi to' frr—“ 2 g, i?:u I3 qr.:"' ratioue d1ametr1 ad per1pherr~

am , erit ;':'”—E—, 1deoque zf'-‘ —%, Vnde pemphern T

laer fenem algeblalcam expnnutm; _, C ‘
o o Proba
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Problema 6.

"id,. .

.5 cuma PiQPOﬁta fuerit cyclcns AMB, inteni- q, 11,
E radmm freult , cuius quarta ‘peripheriae pals proxime fis: 2-
{ £ acquahs-mcm cyx:lmdmo AMB.

.., -Solutio.

3 5it BQC femiffis circuli” geseratoris eiusque centrum
mmg,’__mogatur_mdms OB =0C —v, et pofita ratione
ﬂxametu ad. peupherlam —1x: 7w et femicircumfrentia
BQC =, cui acqualis eft bafis AC, ita vt fir AC
=gz me et BC__J__..C. Ducatur iam reGa quaccun-
que. PM Bifi AC parallela , mn&aeque cordae CQ per
M paraliela. ducator. MN, erit haec ad cycloidem norms-
g 'ﬁcﬁ"’iaroptelea angulus ANM menfurabit amplitudinem
ngulus: ANM— o, erit du (ta chorda
L idéoque chorda C Q="2s1n, v
ob anguliin ad centrum COQ=12v
51‘11? arms C Q 2 ¢ et 4rcus BQ_. we—2cv,cul aequalis
€. et QM huxcquc CN, ita vt fit CN__,rn-c—zc
., Qr:lmc fi in MN produ&am ex. C demittatur per-
pendicolum. C§  erit' NS== mrecol. v—2 gwycof. v; ideo-
gque MS—=To]=—2¢fa. v xecof, J?)wﬂctz‘}cof'ru fiib-
ﬁltuamus iam~ pro @ partes anguli ACB__@, denotante
g aagulum Iccfi:um ita vt fit pr—iow,erit o v

[nlf fwﬁn -——I—'ﬂ'ccof-— — 2 “'fcof £
]—ncﬁn ~—E—}—7rcc0f : ’”” f —?
: ef.C. M,.‘ A -

e o
( '.

Vnde ﬁ rfit 1ad1us' c1rcuh quacﬁn erﬂ& "
E 2 ‘ r—
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7*-_“%(71—}2—{«4‘({111 E - fin 3 - L fin )
+27r(co['9— ——coft 5F - . == cof (n%')e )
w25 (cof. & Facof £ +3cof & ot (n-1) cof. Gl )5
At m {upra oftendimus effe: |
cof. & ——l——cof”’—}—cof,” .. —{—coﬂ(’iﬁ—)e:-‘-

=1 i

oy oof (¢=F )—cofg B . ob ¢ an.
2a(1—cof £ ) 2(x co_[")
gulum reGum. Simili modo reperietur fore :
(n—rle

fin. & 4+ fin. ﬂ—{—-fn.ﬁ . o == fin, S5

fin. & ——fin. U= ,_fin,
= 2 g ¢ differentietur vtrinque , cong-

derata o tamquam vauablh ‘erit 2 (cof. £ -~ 2 cof 2.
geolt -, L, . -—l—-(n-—-x}cof. (p—rdey —
cof;;+(n——:)cof.(—”,§i€——ncoff ¢ fin & '

| 271 (1~ cof £ ) :;;Z;:Eofg?
(fin. & ~~ fin, L= ’iﬁ-—-ﬁn o) ) -
Com jam fit ¢ angulus rectus erit ;

fin £

fin, & -—}~ﬁl] --]- ﬁn (- ')E —Iot. " ete.
2(1-cof £ ) «
cof &+ 2col Fd g cofl 25 + (n—1)cof, Zoxk —
COf.,%— -z ﬁﬂ.;——-ﬁn,;— fin. E
e(tmoof$) (I_Lofi) (fin. § - cof.
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d f"‘

. . I) cnf = n ﬁn ﬁp.‘,—;-—:x - cof. &1~ fin.

o

g . .

| | 2(1-— cofL)
o - —i-nin
R Tefr—cofit )

=
o

a3

£

Hls Valorlbus Ihbfhtutxs prouemet H

. ( + 2 fin. & _mfin. &
o 2—2 - - .
r- z:ﬂ 'Jf +I cof. f? B I—*COf%
'S
'Trﬁn = , zﬁn £
)fur._ s
"1 —cof? x-co{

to radio # eut alcus cyclo;dahs AMB'—“

N ff'éﬂ = 1deoque habebitur arcus
Tt e znﬁ.fél—?r me(enfin.t 4 m
AMB= T2, LY )
o : n(:—-cof ) +1in(x--c0f 2

ialer erlt exaé"cus ﬁ 7 ﬂatuatur numerus mﬁmtus.

= —_-——" ‘ "3—’1 “ynde ﬁt AMB_,q.c:zBC ¥t ex na-

:JI‘n‘ -ahm?

tula cyCIOJdls conflat,
" Coroll. 2. |
B 53. Com igitmr fit arcus CYCIO]dIa AMB revera ==
" 4., habebitur fequens aequatlo co propius vera, quo maior
ﬁient numerus ] .
. Ea 4=
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w{m+enfin &)

4nn{ 1 —cof. <)

4=
{eun 7r'7r-—{—2717rﬁn.%::Iﬁﬂm(rucof,;ﬁ vode &t
m=—nfn. g +’ZV(I5*IGCO£7€:—|—ﬁL1.%’) fen
m=—nfin A=Y (x—cof.£) (17 4cof £)

Coroll. s,
. . .
54. Cum it 1 ~col.S =2 6in. L et fin. £—ofin, Lol &
. - 2
erit m——2nfin. & cofl £, - 2nfin. £ o—fin. e

fit nunc 2 =—met f;:—%:(])?{'eu@:g
it w=—mfin. O cof. P—+m fin. OV (g—fin. o8
| Coroll. 4.

- 55. Siergo cirenlus deferibatur radio =TI, et in eo
quadrans =— ¢—=1: 1—m; denotante ¢ partem quam-
conque,, . vode ipfe arcus CP fequenti modo proxime de-
finfetuy )

O —— _ﬁn. CI)COﬁq)—I_ﬁn.CMp——%in ¢y

2 s
Tab, 1 fet O —=fin. GV (2 -1 cof, " )—1 cof. o)

e 3 Propofito ergo in quadrante ACB arcn AM, cuivs finus
PM, capiatuir CD = chordae quadrantis AB | et biledia
CPin O mngatur DO,  vade refecetyr Ol — CQ et
in radio CM producto capiaur CL == DT, demiffumque
in AC perpendiculim L'O eo propius agquabltur  apcu

AM, quo minor fierit ifte arcus,

IN



