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HI. Traftatus de Curvaram Conftraétione ¢+ Men-
fura s ubi plurime feries Curvarum Infinite vel
veftis menfurantur vel ad fimpliciores. Carvas. redus
cuntur.  Autore Colin Maclaurin, in Collegio

novo Abredoaenfi- Mathefeos Profeffure.

num Univerfalitatem, xternam ac necefiariam
" Veritatem, Evidentiam omni dubitatione majo
rem, Idearum claritatem luculentiffimam, Demonftratio-
num elegantiam, Theorematum nexus & mutuas depen-
dentias, pulcherrimis cert¢ ac fummis humani intelle¢tus
repertis funt annumerand® ; inter eas vero eminent {ums-
morum . hujus {xculi Philofophorum de Curvarum Lon-
gitudinibus & areis menfurandis ardua. Theoremata,
Ad hos diffufos cognitionis campos diu alt¢ latentes tan-
dem cruendos infinicx {cientiz portiunculam mutuari, vix
{ibi temperare pofiet quin pronuntiaret, qui Arithmeticee
Infinitorum vires in immenfo elegantiffimarum Verita-
tum abyflo cruendo, & humani intelleGtus Horizontem
infinite feré extendendo, paucis prateritis annorum de-
cadibus, ampl¢ fatis comprobatas, animo perpenderit ;
Hujus vero methodi ( ficut nunc auéa & exculia eft )
ope, incidi in rationem menfurandi infinitas Curvarum
feries, quam paucifiimis explicabo.

Cum in omni linea curva fit aliqua curvaterx regula-
ritas licer forté implicata, fecundum quam figura deter-
minatur; ideo (Geometrz varias Curvarum charadléres ex
Aquatione Ordinatarum relationem ad abf{ciffas axis ali-
cujus exprimente definirune. Cum - vero idem fiert pofiit
ex confiderarions Curvarum refpetu- unius dati centri,

ino

EXimix Mathefeos Theoriz, ob infinitam Propofiti-
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imo {implicifiima Naturz uniformitas in cjus indagine id
fieri fzepe poflulet, idco hanc Curvas confiderandi Mc-
thodum imprxe{entiarum ufurpabimus, & imprimis often-
demus qua facillima ratione ( {ccundum hanc Mecho-
dum Curvas determinandi ) ex fimplicibus corpiexiores
conftrui poflint,

§ 1. SintL &/ puncla quamproxima in Curva B/ L
fit / o arcus ccantro S defcriprus perpenaiculans i L L
& crit L/ ut momentum Curvae & L ¢ imomentuim Radii
SL: Acfidetur ratioL / ad L o, ve! ad /o in diftan.
tia S L, dabitur xquatio Curv® ad centrum S, Sinr L 2,
/ p Tangentes Curv: in punctis L & /, in quas ex ~ de-
mittantur normales S P, S p iis occurrentes 1n punéhs P
& p; fimiliter in omnes Curve Tangentes demittanrur
perpendiculares ex dato punélo S & conflructur ¢ ugs
va tranfiens per omnes Tangentium & perpendiculorum
interfe@iones. Hujus triangulum elementare P 7 p fi-
mile erit triangulo Lo/, qux proinde dabitur ex daca
CurvaBJL. Quippe ob xquales S#p, £ 71, & refos
Spn, S PL xquiangula erunt trianguiaSp», P2 L, &
proicde ¥ # : pn it L
Sn Lo : lo, adeog;
ob angulos P#p, SuL,
Lo/ zquales, crunt tri-
angulaPzp, Sn L, Lo/
fimilia, Cum igitur ca-
dem fit ratio L/ ad /o
qux Ppad pn. & SL ad
S P, manifellum eft. ga-
ta ratione L. /ad Jo, & rc@i SL, dari rationem Pp ad
p » & re@am SP, adeoque Curvam D . Fadem ratio-
ne ex DD conftrui poreft Terria, & ex ea dein Quarra,
& progrediendo prodibit feries Curvarum infinica, qux
omnes ex uno dato innotefcunt.  Quod fi crigantur L N

&
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& [ #» perpendiculares in radios SL, S/, {ibi mutuo cc-
currentes in #; & per omnia fimiliter definita perpendi-
cularium concurfuum puna deferibatur Curva E N: ca
ipa erit v urva ex qua deduci poteft B L, eadem ratio-
ne qua conftruximus D P ex B L. Ex EN fimiliter
conftrui poteft alia Curva, atque ex hac quoque parte
Series infinita Curvarum conftrui poterit.

¢ I1. Curvarum vero hac ratione confideratarum fim=
plicifime funt quarum L/ eft ad Lo in ratione pote-
fiatis alicujus Radii, ita ut, fi 4 {it data quantitas, » dec-
notet Radium Curve, » numerum quemcunque, fic L
ad /out 4” ad »” xquatio carum generalis. Omncs ve-
10 he Apfidem habent cum r—us, quoniam in co cafu
L /=1{0o. Ut inveftigem xquationem Curve D P, cum in

BLetutL/lad /oitasa™ ad r*, ita radSP:rnil, ita

a

! - .
77 x SPv ad SP, itasivy ad SPy, ita Pp ad
pn Proinde fi 5 reprefenter momentum Curv, 5 ar-
cum circularem radio deflcriptum a centro S, & 7 radium
corre{pondentem, quacunque fit Curva cujus Aquatio
invelligatur, erit Aquatio Curve BL, s : 5 1 a” : r°;

Aquatio verd Curve DP, & :5:: 4517 ¥ rivr. Angulug
lo
autem P Sp erit ad Angulum L S/ ut H) ad 5, five

Pn Lo — x r
- e 7 ¢ \ | RS, —
ut 5 ad 5, vel (i SPdicatur x & SL,7) ut = ad =
rott nft * ; =
hoc eft, (ob x=——) ut 5~ rad :», fiveut #n-'-1ad 1,
Hinc (wid. Fig. 11.) BSPeft ad BSL ur a1 ad 15
unde facilius abfque Tangentium ope duci poteft Cur-
va B2 & fumatur angulus 8S P ad BS L in ration
n--r ad 1, & in SP demirtatur perpendicularis ex L,
erit occurfus perpendiculi cum 5P, in Curva BY prius
Tangenuum ope defcripta. )
$ 1L Cilen

)
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_ $ LI Oftendimus quo pacto ex uni feries Curvarum
infinita deducitur; quo vero pa&o fingularum loagitu-
dines ex illius & unius alterius longitudinibus daris in-
notefcant pergo demonftrare. Cum angulus S Pp—=SL/,

atque LS/ fitad PSp ut 1 ad #--1, erit L/ ad Pp ut
SL ad »4-1 SP, five (ebSL:8P::L/x/0) utLy
ad nt-1 /o, acproinde Pp—=nt-1/0:fed lo=Ilp—on
—I{n—LN4{N#; ergo Pp—=n+1 x!n—LN+Na
Sed ! »—L N eft momentum re@= L N normalis in SL,
P p momentum Curvz BP, & N # momentum Curve
B N : Cumque BP, BN, BL fimul evancfcantin B, e-
runt in ratione momentorum, adeoque B P=—n-}-1 x
B N-l-vel —L N. Unde Curva B P eft ad {ummam vel
differentiam Curvx penultimz in Serie ejufque Tangen«
tis ab intermedia interceptx, ut #-4-1 ad 1; five, fiw fit

Index xquationis Curve B P ( quoniam m:r_%l Jucr

ad 1—m.
Hinc 1™ in f{erie Curvarum infinitd fupra deferipti, fi

dentur Longitudines duarum proximarum, dabuntur
longitudines omnium ; quippe menf{ura cujufvis pendet 2

menfura penultimz {emper in ferie, & proinde unum
paE
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par omnibus -menfurandis fufficiet : Si unta Curva fit re-
¢tis commenf{urabilis vel incommenfurabilis, erit integt
feriei pars dimidia re@is commenfurabilis vel incommen-
furabilis. Hinc 2*. Licet Curva BP & BN effent rectis
incommenfurabiles, differentia tamen Curvz BP ab
n-1 Curvz BN effet zqualis affignabili re&tz. 3" Si
Curva tranfit per S, red L N evanefcente in S, erit

BPS—oNS

1—m*

¢ 1V. Curvarum de quibus egimus, quarum nimi-
rum s y 4" ¢ r*, maxime infignis eft Circulus, exi-
ftente S in circumferentia, cujus xquatioefts:y :: 4+ 7,
ut ex fimilitudine triangulorum Lo/, BL S ( Fig. 11l )

4 b4

manifetum éft, adeoque #==1; & proinde M= =0

& zquatio Curvae BPerits :y:: 4277, que ipfacfl
xquatio Epicycloidis revelutione Circuli fuper bafim fibi
zqualem revolventis defcripti, ac pun€tum ubi punctum
deferibens tangit bafim, qua D™ Pafchal dicitur la Li-

L1111 magon
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mason de M. Roberval, quamque M. De /2 Hire confiderat
ut Conchoidems Bafis Circularis, in A&is Academiz i'a-
rifienfis Anni 1708. Perpendiculares omnes L N, /5
concurrunt in puncto B, adeoque B N—=¢: unde B P—

BNTNL__,BL: Hinc CurvatotaBP S—2 B S, ac lon-

gitudo Epicycloidis femper dupla eft chordz arcus in cir-
culo correfpondentis. 2. Ex Epicycloide defcribatur
Curva BIIS, eadem ratione qua Epicycloidem ex Cit-

: ) " :
culo deferiplimus = In hoc cafu »—==, & = =5
—1, ac proinde xquatio Curvee BITS crit s : y i

. . BL4LP_, -
Longitudo Curva erit ——-I—EI;—’-:;BL—{—LP: :BL--LG

& proinde BIT cft felquiplus {umma Arcus circularis cjufe
que Sinus reci. Quod fi fumatur CD=BD, & radio
S D centro S deleribatur Circulus occurrensre@x S P ig
H, & fit HK perpendiculiris in B S; quoniam D H—
2BL, erit BII=DH-}HK. Hinc arcus BII neque
{funt rectis neque arcubus circularibus commenfurabi-
Yes, differentia tamen arcuum BIT & DH el re@ta
HK. In punclo 5 evanelcit L G. adeoque Bi15=iBL §,
unde tota Curva eft fefcupla {emicireuli. . Nulla vero
pars hujus Cuarve afignabilis commenfurari poret toti,
nec integra Curva in dara quavis ratione [cabilis eft,
ita ut portiones rationem aflignabilem habeant ad fe mu.
tuo aut ad toram. . i hxc curva in data aligaa ratione
Geometrice fecari pofier, conftaret Quadratura Circuli

namficgr. eflec BITad B IS ut 1 ad », & BLad BL S

BriS _2BLS _ 3uBL .

e e B Y TS
ut 1 ad », effet BI1 - o = LBLLEG

mLG nm
- 87 T 4 Q
& BL -S.__.“ G 3™ Ex Bris,

unde effet BL———-
-2z

conitruatur explicata meihedo Curva BR, & quoiiam

A e X
?yu,w;
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¥="} erit m:;;:'::?;, atque xquatio Curveg BR erit
syt 4, Hinc longitudo Curve fiet £2BL--PrI,
totalis verd Longitudo Curve BR S=: diametri SB.
$i harum Curvarum Conftru&iones continuentur, prodi-
bit hujulmodi ferics Aquationum quxz facile preduci-
tur ad iibicum.

Zquatio Circuli TLsiyizazy
Epicycloidis 2. $iy it A
Secundi 3 sy AT
Tertii 4. Jy TR
Cujufvis RS o r:?, e

Obfervare licet in genere, emnes quarum Indicum deno-
minatores funt Numeri pares, perfeda re&ificationis efle
capaces 5 cumque quvis fic ad penultimam ut 1 ad 1 —m,
perpendenti manifeftum erit Curve cujulvis longitudi-

1—2m J—am 1—6m
% @ce X SB

I
nem fore — X —— ,
f—m T 1—3m " X—5m 7 1~—m

continuando. {ericm donec ad ribilum reducatur Fra&io.
Quod fi Indicis denominator {it Numerus impar, Curve
crunt perfecte rectificationis incapaces, & earum arcus
quicunque erunt fibi mutuo, ipfis totis. rectis quibufvis
& arcubus Circularibus incommenf(urabiles : exprimi verd
poffunt omnes arcubus circularibus & reftis: Ar Cur-
ve cujufvis totalis Longitudo erit ad Semicirculum ut

I [—2  (—&7 o, . .
- %, &%. ad unitatem. Deniquc i Areo-

1—m X i—3m " a—ym’
la a Corpore in harum quavis revolvente fumatur con-
ftans, hoc eft fi » y—1, fubtenfa anguli contadtus, cui
femper ( ob datum datd ared tempus ) proportionalis eft
VisCentripeta tendens ad S, erit reciproce ur poteftas di-
frantiz cujus index eft 2 »-+3; atque hoc eft non con-

la temnendum
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temnendum harum Curvarum privilegium, quod in iis
emnibus Vis centripeta tendens ad S fic ut aliqua recs-
proca ditantiz dignitas, qua fimpliciffima-eft, & utilif-
fima in Nature indagine, Virium Centripetarum lex.

§. V. Curvarum quarum s : y :: 4 :7 proxime con-
fideranda venit ( quxe Curva quidem improprie dicitur)
ipfa Linea re&a, exiftente S extra reGtam. In hac li-
nea, ob fimilia triangula Pp», PBSerit ((iBS=4 &
SP=r) s:y::r:a Ex linea reta methodo dire@a

S
nihil nifi pun&tum B conftrui poteft, Methodo vero in.

versd, perpendicularium nimirum P L, p/ concurfu, con-.
ftrui poteft Curva, cujus Index (i m fit Index Curve

BP ) zqualis erit f,; ; nam fi Index CurvaB'L fit »,

n - m.
’ ey e : e e T T (iy
erit m=_7, ac proinde #~>—-. Unde¢ in hoc calu,

. —I . .
cum m=——1- erit- »—=——, & xquatio Curve BL erit

I 1 4

s3y::r:a, qux zquatio eff Parabolz ad Focum. Ex
hac conftrue aliam, conftituendo angulum L S N—L SB
% erigendo L N normalem in SL occurrentem ipfi SN
. . —1 —_T . i

inN. Quoniam verom=—— erit #n=", &xquatio Cup-

St kL N— N
YRSy ia & B P:Bl N BN — LN, ergo

— ——_g
BN=.
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BN=2BPJ-LN; proinde hxc Curva eft re@ificabilis.

Si Series continuetur, prodibunt ut prius xquationes in’
hoc ordine.

Aquatio Reftz  S:y::r :a
Parabole sty it pi:ar
Secunde :y e ,;'“:_4{'
Tertiz :.y $: r:‘_ o0
Cujufvis  §:y :: /oiar

In hac Serie prima funt Re&ta & Parabola, unde pa-
tet dimidiam hujus {imiliter ac prioris Serici efle re&is
menfurabilem : alia vero dimidia pars in re@®is & arcu-~
bus Parabolicis exhiberi poteft. In his omnibus Vis cen-
eripeta ad S eft reciproce ut poteftas diftantiz cujus I=
dex 3—2m, ac proinde {emper inter duplicatam & tripli-
catam rationem diftantiz reciproce.

$ VI Aquatio-Hyperbole xquilaterz ad centrum

elt s :y:: 7 147, ex qua deducitur methodo direca Se-
ries hujufmodi,

. . 2 2
X, ::y::r 4
. . 2 2
2. J:y::d N 4
2 -3
3.5:]::4’ Sy
e . k3 2,
4..\':7::'45 e rs
.« o 2
5. S:y ce dan~—1 S ¥in—g

Ex his Curvz, quarumIindicum denominatores funt in
progreflione —1, 3, 7, 11, &¢. exhiberi poffunt in re@is
& arcubus Hyperbolicis ; reliquz vero in re&is & arcubus
Curve cujus =quatio ad axem SB ( fi x fic abfciffa,
verd Ordinata) eft xxfyy|'==4"**—4a*", quzque con-
firnitur  (vid. Fig 11 ) bilecando angulum BSL &

‘ fumendo.s
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fumendo SN mediam proportionalem inter SB & SL.
Curve qux ex Hyperbola methodo inverfa conftrui
poffunt progrediuntur in hac Serie,

.. . a
Hyperbole 1, s:y 2 7 a4
- .v' r‘ S)‘
2. S$ey il i
: 22

3. siyiiosia, G

Ubi Curve quarum Indicum denominatores funt in pro-
greflione 1,5, 9, I3, ¢ exprimi poffunt in rectis &
arcubus Hyperbolicis; reliquz vero in rectis & arcubus
Curvz modo explicate.
Si aliz Curv= defiderentur quz alias exhiberent Se-
rics, id facillime ficri poteft ope vel Circuli vel Rectac:
. ”

quippe ex earum aliqua omnes, in quibus s:y::4 :7,
conftrui poflunt, fumendo, fi o-
pe Circuli Problema fic folven-
dum, BSR ad BSL ut 1 ad »,

. &SNinipfa SR =4 " xSL”;
S C B quippe Curva per omnia pune

” ”n
&a N dudtz xquatio erit s:y::a :r. Similiter ope

n n

Re@z conftrui poffunt quarum xquatioeft sy :: 7 : 4.

Duas exhibuimus Series infinitas Curvarum reclis
commenfutabilium ; aliam arcubus circularibus, aliam
Parabolicis, aliam Hyperbolicis una cum retis menfu-
rabiles demonftravimus: ez vero ad re@Garum menfu-
ram srte fola infinita reduci poffe videntur, ficut x-
quatione {ola infinita in reQis exprimuntur.

Hec Cl. Author brevitati fudens pancis-tradit, illwm an-
semr plenins rem pro dignitate ejus illufraturam [perams.
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