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IV. Methodus quadrandi genera quedam Curwarum,
ant ad Curvas Simpliciores reducendi. per A, De
Moiwre R. S. S.

YIT A Area Curvcujus Abfcifla x, & ordinatim Applica-

tax™ ¥V dwax. it B Area Curvz cujus Abfcifla eadem

cum priori, fed ordinatim Applicatax"‘"" V-a—[x—-;;; ponatur
V G = y. Erit Area 4=

2m =+ 1, 2m— 1 . 2Wemy  2m——g

PR s, - n M iy ————— gy =P
d"B in 2m+4 2m-t2 2m 2m~—2é"
I m--1 3
— x y = —Q
mt 2
d . tm=r73 m-2 3
— — —if — x y =—R
m+1 2m—+ 4
dd 2 m—+ 1 2m—1 "=3 3
—_— = i —m —— y =23
m 2m —+ 4 2m -+ 2
ds  2m-t1 2m—1I G2 3
- e Y —— N T 7 T e Y T
"M —1 2m 4 2m+2 27m o
&re.

Ubinotandum 1°quod # Supponitur numerus inreger &
affirmativus ;2° Quod Quantitas 47 B in {iric per P culig.
nata, multipl.cart debet in tot termiinos quot {unt  umitares
inan;3° quod rot fequentes feries per — () — R, — 5, — 7
&e. delignatze fumi debeant, quor {unt unitates in # 5 quod ut

LILItLt Exem-
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Exemplouno vel altero clarius fiat, dico quod fi » = 1, tunc A

2m =t 1 I msx 3
=d" B g — — —— X 7 & f =,
2m= 4 m -2
N 2m~+1I., 2m— ™. 3
A=d"B i i 222 T y®
2 7 4 27 -+ 2 m_‘l_z
d .”2m-+xl me2 3

m—l—]’ 2m.+417)x Vi
4o quod fi y ponatut = ¥dx-zx, tuncd erit=Q — R .
S—-—»T@C.iljo

Corollarium.

Si m ponatur ®qualis termino cuivis fequentis Seriei

- "1": : :—3—':‘1":—7":—9—@0.

2 2 2 2 2 2

quadratura Curve cujus ordinatim Applicata x™ vdi—yz, aut
x” dxd5x finia evadit & exhibetur per firiemr neftram
qued ut Exemplo illuftretur, Inquirceda fic Area Curva cujus
ordinarim Applicata x % &/ dx xx ; fingatur Curvam hanc
comparari cam Curva cujus ordinatim Applicata ¥ =+ o/dy-xx,
quoniam hoe in cafu #= 1, idco

m--1 1 FLALE
fedm = — _Z-ergo 2m - 1 =0, ideog;
2
I 3 3
= L x Ty _ 27
mt 2 3V %3

Hie
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Hic Obfervatu dignum eft quod Area fic reperta interdum
data quantitate deficit a vera Area, aut eandem data quantitate
excedit 5 quo autem exceflus ifte aut-defectus innotefcat, fup-
ponatur Area reperta augeri minuive data quantitate ¢, tunc
que pofita x = o, fupponatur Area auta minutave xqualis ni-

hilo, ficin prafenti cafug reperietur = g— d v d,adeoq;

293

Azg—a’s’d
3 3V x3

Corollariwm 9%

Si » ponatur zqualis termino cuivis fequentis feriei 3, 4, 5,
6, 7, @c. Quadratura Curvz cujus ordinatim applicata
x-2¥ dx xx aut x " ¢ dxJ-xx, finita evadit, & exhibetur per
feriem nofiram ; Inquirenda fit Asea Curva cujus ordinatim
applicata x ~* ¥ dx _xx. finge eam comparari cam Area Circu-
li, quz vocetur 4; erit m=o0, n= 3, adeoq; A =P —

— R — 8. Sed cum quantitas 2 m Infinite parva feu potius
nulla, in Denominatore termini tertii per quem &” B multipi-
catur, extet, Quantitas defignata per P infinita eft ; atque ob
eandem caufam, Quantitas defignata per — § infinita evadit,
adeoque Quantitates 4, —Q, — R evanefcunt : Igitur P = S,

2m~1 2m—1
divifaque zquatione per =—.o—wsin ———— fit

2mt-4 2m-f-2
2m—3 dd m-3 3
AP B in ——e— = — X y fTud»Bin 2m—3
2m m T,

= ddxm=3y3: fcriptiique o& 3pro m & » prodibit
LIl 2 dB
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3

3 2y
dBi” ""-—‘:"—‘"“', &uB: — —
2 x 3 3x3

Corollarium 3

51 m ponatur aqualis termino cuivis fequentis fcriei, — 2,
—1, O, 1 2, 3, 4 5, @c. quadratura Curva cujus ordi-
nata X ” v dizx, pendet a guadratura Circuli: Area vero Cur-
v cujus crdineta % ” ¢ JxJ-xx pendet a quadratura Hyperbo-
lz, & relatio iftius Curvae cum Circulo aut Hyperbola exhibe-
betur per Seriem noftram in terminis finitis.

Corollarium 4™

Sim exponatur per alium quemvis terminum differentem ab iis
quas fupra memoravimus, Curva cujus ordinata x ” # Jx_xx aut
x ™ V dxYxx, ncque quadratur exacte, nec ab Hyperbola
aut Circulo pendet, fed ad Curvam fimpliciorem reducitur per
feriem noftram.

T beorema 2™

Sit A Area Curve cujus Abfcifla x & ordinatim applicata
x m

Sit B area Curva cujus Abfciflaeadem cum priori fed or-

=
X m ==n
dinatim applicata —— ponatur ¢ dxux = y. Erit 4 =
X-XX

d"B
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2m—1 2m—3 2m—§ 2m—n
d” B i m——n-— in - in in —- . = P,
2m 2m~—2 2m—4 2m—6

I m -1

——=x =L

dd 2 m — 1 2m-—3 m-3
—_ n in x =S
m— 2 2 m 2m— 2

d: 2m—1 2m—3 2m—§ M4
— in in n~ X  y==e=T
m—3 2m 2M =2 2m—4

&

Obfervationes ad primum Theorema, hic & in fequentibus
locum habent.

Corollariwm 1™

St m ponatur ®qua'is Termino cuivis fequentis feriei,

I3 5 79
—, =, —, —, —, &c. quadrataira Curvz cujus ordinatim ap-
2 2 2 2 2
X m xm
plicata — aut ——-——— finita evadit, & exhibetur per hanc

vdxxx vd xR XX
feriem.
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Corollarium 2™

Si » ponatur xqualis Termino cuivis fequentis feriei 1, 2,
3, 4» 55 6, 7, @c. Curva omnis cujus ordinatim applicata

x " X -
aut quadratur per Ranc feriem in terminis finitis.

Vdxxx  Vdxgxx

Corollarinm 3™

Si m exponatur per terminum quemlibet fequentis feriei,
0, I, 2, 3 4, §» 6, 7, @c. Curva cujus ordinatim appli-

X m
cata —— pendet a Quadratura Circuli. Curva vero cujus
X=XX
x »
ordinatim applicata =———=-— a quadratura Hyperbolz. Etenim
V dxtxx,

fi Centro €, Diametro A B=4d defcribatur Circulus 4 E B,

a- fumatur 4 I = x ; ere¢to D E normaliter, junge C E. Seor

A EC per : dd divifus zqualis eft Arex Curve cujus Ordinata
x 0

«—— Eodem modo, fi Centro C, Tranfverfo axi 4B =4,

Vl]x-xx

deferibatur zquilatera Hyperbola 4 E, fumatur 4 D = x,
erigatur D F ad angulos re&os, jungatur C E ; {e€tor A CE
per »dd  divifus ®qualis eft Arez Curve cujus ordinata

X °

St et

v dxtf-xx

Corol=
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Corollorium 4™

Si m ponatur xqualis Termino cuivis, qui non in limitationes

Xm
przcedentes cadat, Curva cujus ordinata——--——
v d x-xx
neque quadratur exa&te,, nec a Circulo aut Hyperbola pendet,
fedad Curvam fimpliciorem reducitur.

T beorema 3™

Sit 4 AreaCurvz cujusAbfciffa x,ordinatim applicata x™ 7'r y-xx,
fit B area Curv cujus Abfcifla itidem », ordinatim applicata.
x "ty rr-xx, ponatur v rr-xx =)- Erit. A=

M1 m—3 m—5 ”m— 7
rngin n in - i e, = P..
m-t 2 m me——2 W4
1 m=-! 3
— —— X ]_—_—_--Q
m-+ 2
rr m—1 ™3 3
—_— i x y =—R
m m 2
r4 m— 2 m—3 Mm-s 3
—_ in — in x )y =35
m— 2 m-} 2 m
&re.

Corollarium 1™

Si m exponatur per terminum quemvis fequentis feriei 1, 3,
5,7 9, @e. Quadratura Curvz cujus ordinata x ™ ¥ 7r—xx aut

x™ & ryfxx finita cvadit, & exhibetur per hoc Theorcma,

Corol=
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Corollarium 2™

Si » cxponatur per terminum quemvis fequentis feriei 2, 3,
4 5 6. ®c. Curva cujus ordinata x ~2" 7 rroxx aut
x =™ V prfoxx, quadratur exacte per hoc Theorema.

Corollarinm 3™

Si m cxponatur per Terminum quemvis fequentis feriei —2,
0, 2, 4 6, 8 @c. Quadratura Curva cujus ordinata
x ™V rxx, pendet a Circulo. Quadratura vero Curva:cujus
ordinata x ™ # ry-Fxx, pendet ab Hyperbola.

Corollarium 4™

Si mexponatur per Terminum quemvis differentem ab illis
quos fupra memoravimus, Curva cujus ordinata x ™ ¢ ;-

aut X ™ ¢ yr4xx, neque exae quadratur, neca Circulo gyg
Hyperbola pendct, {ed ad fimpliciorem Curvam reducitur.

T heorema 4"

Sit 4 Arca Curve cujus ablciffa x, ordinitim applicata
X m
——__» Sit £ Arca Curve cojus Abfifla i lem 2, Oiaim ap-
’/"f/‘xx
xm-<27}
picata ——— Erit 4 =

v rr-xx

r&nB



s
r Bin " n ———-in &c.=P.
m m— 2 m— 4 m— G
b "1
— — % 7_,.—-Q-'
”m
rr m—1 =3
_— ————ip——x y==—R
m — 2 ”m
r4 m— 1 m-— 3 M=
— —— ip m — x. g=—3S
W o—q m m— 2
r$ m— 1 m....; m.._..g me 7
-— in » m X ]:-——.T-
&re.

Corollariuvm 1™

Si = exponatur per terminum quemvis fequentis feriei
1,3 5 70 9 & Quadratura Curva cujus ordinata

xm x "
— aut , per hoc Theorema habetur in finitis
Vrr—xx V rrtax
Tcrminis

Corollarium o™

Si # expopatur per terminum quemlibet fequentis feriei -1,

2 3 4 5 6 @c Curva cujus ordinatim applicata
x-- 2n X --2n
_— aut — exacte quadratur per hoc Theorema

VeV ridexx
Mmmmmmm Co
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Corollarinm 3™

Si m exponatur per teririnum quemvis fequentis feriei o, 2,
4 6, 8, 10, & Quadratura Curve, cujus ordinatim appli.

X
cata ——— pendet a quadratura Circuli. Etenim fi Centro C ra-

V Tr==XX
dio ¢ A =r defcribatur Circulus 4 E G, fumatur € D = x,
erigatur D E normalis ad € D, Jungatur CE: Se@or C A B
per ¢ rrdivifus qualis elt Arex Curve cujus ordinatin. ap-
xo
plicata =—=——. Eodem modo fi Centro C, Tranfverfo famiaxi
YreeXX
C A=r, defcribatur xqualatera Hyperbola E 4 24, duca-
cur C Fad 4 C perpendicularis =, ducatur F E axi parallela

donec occurrat Hyperbol in E, jungatur € E: (ector Hy perbo-
licus 4 C E per ; rr divilus zqualis eft Aree Curvz cujus ordi-

x°
natim applicata —————
rrfxx

Corollarivm 4™

Si m exponatur per terminum quemlibet a przcedentibus
xm x”

— aut —_— ncque

¥ rraxx v yrfxx

quadratur exacte, nec a Circulo aut Hyperbola pendet, fed ad

Curvam fimplicioram reducitur,

differentem, Curva cujus ordinata

7 heo=
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T heorema 5™

Sit A Area Curvz cujus abfcifla x, ordinatim applicata

xm™
:I——; fit B Area Curvz cujus abfciffa itidem x, ejufg; ordinatim
-X

x ”een
applicata == Erit Area
d--x
xm™ dxmas dd x m=2
A= d" B — —- — — O *‘é’c.
m m—1 m— 2
x »
Sit ordinatim applicata =, tunc Area erit =
d--x
xm dxm-t dd x ™2 i
A= — + - &c F 4" B
m m—1 m—'2
Corollarium.

Sim exponatur per terminum quemlibet fequentis feriei, o,
I 2, 3, 4, 5 6, &c. Quadratura Curvz cujus ordinatim
xm

K m

applicata «——— , aut pendet a quadratura Hyperbolz ;

d—x d - x
Vide Fig. 3.

Etenim dufis D E, E Fadangulos rectos, fumatur EG =4,
ducatur G /7 normalisad £ F & ipfi =qualis. Intra Afympto-
tos D E, E F defcribatur Hyperbola per /7 tranfiens, quo fa-
&o fomatur G X — x ver{us £ pro primo cafu, at verfus £ pro
fecundo; ducatur crdinatim applicata X L : Area H4 G X L per
dd divia zqualis eft Arex Curvae cujus ordinatim applica-

Mmmmmmm 2 ta
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x® x°
—— aut ———. Hinc Solidum generatum a portione Cifloi-
d—x d-} x

disdum circa Diametrum  circuli genitoris revolvit, in finitis
terminis cxhibetur, data Hyperbole Quadratura,

L beorema 6™

Sit A Area Curvz cujus abfcifla x, ordinatim applicata

xm

e—— ; Sit B Area Curva cujus abfciffa itidem x, ordinatim
rr - xx

X M--1n

applicata , Erit Area

7‘)’—‘}— XX

x 7t rx”T3 rbxmes
A= " — e X LY :

Corollarium

Si = cxponatur per terminum quemlibet {tquentis feriei

o, z, 4, 6, %, &e. Quadratura Curva cujus ordinatuim ap-
x m
plic .ca ————- pendet a reétificatione circularis Arcus.  Etenim fi
rr - xx

centro € radis € A4 =r deferibatur Circulus 4 E G, ducatur
Tangan: A K=x jorgitur € & periplicrie occurrens in E;
arcus A E per rr diviius zqualis cft Arez curva cujus ordinata

xO

RS

rr -} xx
Corol-



( 1125 )

Corcllavinm generale ad hac fex Theoremata.

Cvrva omnis mcechanica cujus quadratura rundet ab aliquas
Curvis numero infinitis, cuius ordinatx formas fequentes adipifci

xm xm
poflunt x "V dx F ax, ——r—— 3 X ® Vi1 T ax -
vV dx *ax Vi =& ax

x m X 7

s » per feriss has quadrari potelt. Hoc Exemplo
dx  mdxx

ugico indicare fatis erit. ,

Pofito qued Cubus Arcus Circularis Sinui verfo corref-
pondentis fiat Ordinata Curvae, cujss Ab&i™ L. Wem Si
nus verfus. Ioquirenda «ft Arca iftius Curvae.

Sit Abfcifla x, arcus circularis v, fluxio Arez fit v3;,

Sit Area v3ix—yg. Jgiur vi . 302 x— =0},

d, 3dv*x,
unde ; =322, x;fed; = , igitur ;, = —
2V dixx 2V dvxx
X . d;
fed per Theorema II. — == —_—T a5
v dx-xx 2V dx—xx

adeoq; ;=i dv2y—3dv?;,igiturg=1dv3 — [ dv?,
Ergo ad hoc perventum cit ut fluentem quantitatem inve-
namus cujus Juxio eft 2 dv2 .
‘Sit hec quantitas i d v 2 y — 7.
Igitur 2 dwv2y, *- 3dv,y — ; = idoy*,
Adeoque; =3 dv,y=1ddv; Sitr="ddvx~s.
Igitur ‘ddv.=3ddv; }+ ‘ddx, —..

3d3x,;
adcoque. ; =:ddx ;== —=td, — 3d3;,
4\/1—1;:;:(

per 2= Theorema. Igi-
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Tgitur s == 1d* v — 3d* y. adeoque area quefita =
vix—'dvitidoury— iddvx 4 idiv.—idsy.

Quoniam autern Solida ex rotatione Curvarum genita, Super-
ficies ab cadem rotatione genitz, Longitudines Curvarum,
& Centra Gravitatis horum omnium a Quadratura Curvarum
pendent, hac fi a Curvis fupradictis pendent facillime com-
putantur.

Poftquam Theoremata hzc concinnaveram, eaque Clariffi-
mo Newtono, ut{upremo harum rerum Judici, monftrave-
ram ; obtulit illc mihi Chartas fuas manufcriptas, quibus mihi
conftat {e dia compotzim fu:fle methodi qua, ®quatione Tri-
nomiali quavis data nmaturam Curve exprimente, illa Curva
-aut quadratur aut ad fimpliciorem Curvam reducitur.

Op-andum autem effet vt pon folum ea quz ad hanc rem
fpetant, fcd alia multa preclars ejus inventa publici juris fa-
cere dignarctur. Hoc credo univeriee Reipublicz Literarize vo-
tum ciic.

Nullus dubito Do&iffimos viros quorum fcripta in attis eru-
ditorum alibique tam valde Mathematicas difciplinas promo-
verunt, mecthodos huic noftre affines habere ; adcoque nihil in
his mihi aferibendum puto nifi quod Theoremata haec reperie-
rim, nelcius an ullibi extarent’; eaque ad formam tam facilem
redJuxcrim, ut calculus omnis ad hanc materiam fpectans uno
quafi intuita conficiatur. Priufquam f{Cribendi finem facio,
non abs re futurum effe arbitror, fi nune, nulla dara citius oe-
cafione, pauca quzdam repofucrim Clarifiimi Leibnitii ani-
madverfionibus, ad Seriem quandam a me publicaram de radice
infinitc quationis invenienda. Exiftimat Vir Clar. Seriem
illam non fatis generalem fle, urpore non attingentem cafus ubi
guaatitates = & y in {& invicem ducunrur ; adcoque feriem
aliam pro mea fubftituit, hancq; afleric mea infinite generali-
orem @ ilium autem in levemn hanc errorem inductum
effe fufpicor, quod quantitates 4, &, ¢, d, @'c. pro quantitari-
bus datis aflumplerit, cum pro quantitatibus datis aut inderermi-
natis indifcriminatim ulurpandz fucrint. Sed exemplum unum
aflerre libet, quo pateat feriem noftram cafus omnes pervadere ;
fit £quation y z—z ? =y 3 In Theoremate noftro fiat @ =
#y, 6 =0,c=~—1,g=o0, b=0, = 1, aut melius fiat

£E=7)
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g =y, b=o0, i = o inutroque cafu fiet Z =

]] ]3 3,8 12]!,1
Z=—t = 4 -+ &e.

” "4 n R

V. ‘
An Account of the Appearance of [feweral Unuifual
Parhelia, or Mock-Suns, together with fewera
Circular Arches lately feen in the Air by E: Halley.

N the Eighthof 4pril, this prefent Year, 1702, walking

in London Streets about ten in the Morning, the Air

being clear, Tobferved the Sun to fhine faintly, or as we call

it, waterith ; whereupon caftingup my Eye, | perceived feve-

ral Arches of Circles about him. I made what haft Icould to get

on the top of a Houfe, which 1 did at Mr. Mordens by the Roy-

al Exchange, and found the Appearance as isdefcribed in Fi-
gure 4.7ab. 3° wherein

§ is the true Sun, Z the Zenith.

8 T P P a great white Circle paffing through the Sun, and
as nearas [ could judge, parallel to the Horizon. It was very
diftin& and entire, about two Degrees broad in the Northern
part about 7 ; and held much the fame breadth in the Eaff and
Weft, but grew narrower towards the Sun, its edges were not
very well defined, the whole appearing l:ke a faint white Cloud,
aad a part of it would have been taken for {uch, but the whole
Circlefeen inthe pure Azure Sky was avery furprizing fight.

¥V NX T aHudo, orrather Iris, that was likewife an intire
Circle, having the Sun for its Center. I meafured the Semidi-
ameter of this to be much about 22 Degrecs: the breath of this
Arch which was well defined, was by eftimate equal to the
Suns Diameter, and it was coloured with the Colours of the
Iris, but nothing near {o wivid asin the common Rainbow.
The Reds were nextthe Sun, and the Blews in the outward
Limb. Within this Circlethe Sky appeared fomewhat ob-
fcure, efpecially near the Arch 5 and Itake it, that the cauﬁ;] of

tnat
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