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1L An dccount of the Book entituled Commercium
Epiftolicum Collinii & aliorum, De Analyfi
promota ; publifbed by order of the Royal-Society,
i relation to the Difpute between Mr. Leibnitz and
Dr.Keill, about the Right of Invention of the
Method of Fluxions, by fome calld the Differen-
tial Method.

Everal Accounts having been publitbted abroad of this
\ ) Commercinm, all of them very imperfeé : it has been
though fit to publifh the Account which follows.

This Commercinm is compofed of feveral.ancient Letters
and Papers, put together in order of Time, and either co-
pied or tranflated into Latin from fuch Originals as are de-
fcribed in the Title of every Letter and Paper; a numecrous
Committce of the Royal-Society being appointed to examin
the Sincerity of the Originals, and compare therewith the
Copics taken from them. It relates to'a gencral Method of
refolving finite Equations into infinite ones, and applying
thefe Equations, both finite and infinite, to the Solution of
Problems by the Method of Fluxions and Moments. We will
firft give an Account of that Part of the Mecthod which con-
fifts in refolving finite Equations. into infinite ones, and
fquaring curvilinear Figures thereby. By Infinite Equati-
ons are meant fuch as involve a Series of Terms con-
verging or approaching the Truth nearer and nearer in infinia
1um, fo as at length to differ from the Truth lefs than by any
given Quantity, and if continued in infinitam, to leave no

Difference,
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Dt. Wallis in_his Opus Aritbmeticnm publithed A.C. 1657;
Cap. 33- Prop. 68. reduced the FraQion % by perpetual
Divifion into the Series 4 -+ 4R+ AR*-} AR~ 4R*+ e,

Vifcount Broanker {quared the Hyperbola by this Serica

X
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At tb Leei e conjoyning cvery two Terms into

7

one. And the Quadrature was publifhed inthe Philofophical
Zranfactions for April 1668.

Mr. Mercater {oon after publithed a Demon@ration of
this Quadrature by the Divifion of Dr. Wullis; and {oon af
ter that Mr. Fames Gregory publithed a Geometrical Demon-
{tration thereof. And thefe Books were a few Months after
fent by Mr. John Collins to Dt. Barrow at Cambridze, and by
Dr. Barrow coammunicated to Mr. Newson (now Sir lfaac
Newton) in Fune 1669. Whereupon Dr Barrow mutually fent
to Mr. Collins a Tract of Mr. Newton’s entituled Analyfis per
aquationes numero terminorum infinitas. And this is the firft
Piece publifhed in the Commercium, and: contains a- general
Method of doing in all Figures, what my Lord Btownker and
Mt. Mescator did in the Hyperboia alone.  Mr. Mgrcator lived
aboveten Years longer without proceeding further thanto the
{ingle Quadrature of the Hyperbola. © The Progre(s made by
Mr. Newron fhews that he wanted not Mr. Mercaior’s Alfiftance.
However, for avoiding Difputes, he fuppoles that my Loed
Brounker invented, and Mr., Mzreator demontirated, the Series
for the Hyperbola fome Years bafore they pvblithed it;, and,
by confequence, before he'found his general Methed.

The aforefaid Treatife of "Analyfis Mr. Newton, in his Lete
ter to Mr. Oldenburgly, dated Ocfob. 2.4.1676. mentions inthe
following Manner.  Eo ipfo tempore quo Mercatoris Logaritke
motechnia prodiit, communicatum eft per amicwm D. Barrow (tunc
‘Mathefeos Profe(forem Cantab ) ¢um D. Collinio Compendium
quoddam harwm Serierumy in quo fignificaveram Areas & Longis

tudines Curvarnm omnium, & Solidorum [uperficies ¢ contenta ex
datis:
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datis rellis 5 & wvice verfa ex his datis velus determinari poffe :
& methodum  indicatam  illyfiraveram  diverfis  [erictus.
Mr. Collins in the Yeats 1669, 1670, 1671 and 1672 gave
notice of this Compendium to Mr Fames Gregory in Scotland,
Mr. Bertet and Mr. Pernon then at Paris, Mr. Alphonfus Borelii
in Italy, and Mr. Strode, Mr. Townfend, Mr. Oldenburgh,
Mr. Dary and others in England, as appears by his Letters.
And Mr. Oldenturg in a Letter, dated Sepr. 14. 1669. and
entred in the Letter-Book of the Royal-Society, gave notice
of it to Mr. Francis Slufius at Liege, and cited {everal Senten-
ces out of it. And particularly Mr. Collins in a Letter to
Mr. James Gregory dated Novemb. 25. 1669. {pake thus of the
Method contained in it. Barrovius Frovinciam fuam publicé
pralegendi remifit cuidam nomineNewrono Cantabrigienfi, cujus
tanguam viri acutiffimo ingenio praditi in Pr&fatione Prelectionum
Opticarum, meminit : quippe antequam ederetur Mercatoris Lo-
garithmotechnia, eandem methodum adinvencrat, eamque ad ome
ves Curvas generaliter o ad Circulum diwerfimode applicarat.
And in a Letter to Mr. David Gregory dated Augsft 11. 1676.
he mentions it in this manner.. Paucos psft menfes quam cditi
funt hi Libri [ viz. Mercatoris Logarithmotechnia & Exercita-
tiones Geometricz Gregorii] miffi funt ad Barrovium Cantabri-
giz. Ille autems vefponfum dedit hane infinitarum Serierum Dofri-
nam & Newtono biennium ante excogitatam fuife quam cderetur
Mercatoris Logarithmotcchnia & genevaliter omnibus figuris aps
plicatam, fimulgue tranfmifit D. Newtoni opus mannfcriptum.
The laft of the faid two Books came out towards the End
of the Year 1668, and Dr. Barrow fent the faid Compendi-
um to Mr. Collins in Faly following, as appears by threc of
Dr. Barrow's Letters.  And in a Letter to Mr. Strode, dated
Fuly26. 1672, Mr. Collins wrote thus of it. Exemplar ejus
[ Logarithmotechnix] #ifi Barrovio Cantabrigiam, qui quafdam
Newtoni chartas exsemplo remifit : E quibus ¢ aliis que prius ab
anthore cwm Barrovio commmunicata fucrant, patet illam methodum
4 dicfo Newtono aliquot annis antea excogitabam & modo univere

Ffa fali



(176)

fali applicatam fuiffe : Ita ut cjus opz, in quavis Fignva Carvilinca
propofita, que wna vel pluribus proprictatibus defivitur, Quadratura
vel Area dicte figura, accurara fi pofli'ile fit, fin wiinus infinite ve-
ro propingua, Evolutio wel longitudo I inea Carve, Centrumgra-
wvitatis fignr&, Solida ejus rotatione genita ¢ corum [uperfic-es ; fine
ulla radicum extractione obtineri queant. Peflquam intellexerat
D. Gregorius hanc methodum 4 D, Mercatore in Logarithmotech-
nianfurpat -m & Hyperbole quidrande adhibitam, qramque adansx-
erat ipfe Gregorius, jim univerfalem redditam cffe, omnibufque
figuris cpplicatam; acvi fudio eandem acquifivit multumaque in ea
enodanda d:-fudavit.  Uterque D. Newtonus ¢ Gregorius
animo habet hanc methodum exornave : D. Gregorius antem
D. Ncwtonum primum cjus inventorem anticipare band integrum
ducit.  And inanother Letter written to Mr. Oldenburgh to be
communicated to Mr. Leibnitz, and dated Fune 14 1676.
Mr. Collins adds: Hujus antem methodi ca eft preflantia ut cum
tam late pateat ad nullam harear dificnltarem.  Gregorium antem
aliofque in ea fuifle opinione arbitror, wt quicquid ufpiam antea de
hac ve innotuit, quafi dubia diluculi lux fuit fi came meridiana
claritate conferatur.

ThisTrac was ficlt printed by McWilliam Fones being found
by him among the Papers and in the Hand-writing of Mr. Jobn
Collins, and collated with the Original which he afterwards
borrowed of Mr. Newton. [t contains the above-mention’d
general Method of Awnalyfis, teaching how to refolve finite
Equations into infinite ones, and how by the method of
Moments to apply Equations both finite and infinite to
the Solution of all Problems. It begins where Dr. Wallis left
off, and founds the method of Quadratures upon three Rules.

Dr. Wallis publithed his Arithmetica infinitoram in the
Year 1655, and by the §915 Propofition of that Book, if the
Abfeifla of any curvilinear Figure be called x, and 7 and » be

Numbers, and the Ordinates erected at right Angles be x5°
m-n

the Area of the Figure fhall be -~ » %™ And this is affumed

: by
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by Mr. Newton as the firft Rule upon which he founds his

uadrature of Curves. Dr. Wallis demonftrated this P:o-
pofition by Steps in many particular Propofitions, and then
colle@ed all the Propofitions into One by a Table of the Cales,
Mr, Newton reduced all the Cafes into One, by a Diguicy
with an indefinite Index, and at the End of his Compendium
demonftrated it at once by his method of Moments, he being
the firft who introduced indefinite Indices of Dignities into
the Operations of Analyfis.

By the 108t5 Propofition of the {aid Arithmetica Infinitorum,
and by feveral other Propofitions which follow it; if the Or-
dinate be compofed of two or more Ordinates taken with
their Signes + and —, the Area thall be compos’d of two or
more Arcas taken with their Signes +and — refpetively.
And this is afflumed by Mr. Newton as the fecond Rule upon
which he founds his Method of Quadratures.

And the third Rule is to reduce Frations and Radicals,
and the affe@&ed Roots of Equations into converging Series,
when the Quadrature does not otherwife fucceed ; and by the
firft and fecond Rules to {quare the Figures, whofc Ordinates
are the fingle Terms of the Series. M. Newton, in his Let-
terto Mr. Oldenburgh dated Fune 13. 1676.and communicated
to Mr. Leibnitz, taught how to reduce any Dignity of any
Binominal into a converging Series, and how by that Series to
{quare the Curve, whofe Ordinate is that Dignity. And be-
ing defired by Mr. Leibnitz to explain the Original of this
Theoreme, he replied in his Letter dated O&Zob. 2.4. 1676,
that a lictle before the Plague (which raged in London in the
Year 1665) upon rcading the Arithmetica Infinitorum of
Dr. Wallis, and confidering how to interpole the Series x,
x— 5%, x—ixtixt, x=ix4ix X, .

VE] x x5 z x7
he found the Area of a Circle to bex ~ - T

5 7
— =— — & And by puiuing the Method of Interpolati-
Gg3 on
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on he found the Theoreme abovemention’d, and by means of
this Theoreme he found the Reduction of Fra&ions and surds
into converging Series, by Divifion and Extraction of Roots ;
and then proceeded to the Extraétion of affc@ed Roots.  And
thefe Reducions are his third Rule.

When Mr. Newton had in this Compendium explained thefe
three Rules, and illultrated them with various Examples, he
laid down the Idea of deducing the Area from the Ordinate,
by confidering the Arer as a Quantity, growing or increafing
by continual Flux, in proportion to the Length of the Ordi-
nate, {uppofing the Abfciffa to increafc uniformly in propor-
tion to Time  And from the Moments of Time he gave the
Name of Moments to the momentancous Increafes, or infinite-
ly {mall Parcs of the Abfcifla and Area, generated in Moments
of Fime. 'The Moment of a Line he called a Point, in the
Senfe of Cavallerius, tho’ it be not a geometrical Point, but a
Line infinitely {hort, and the Moment of an Area or Superfi-
cies he called a Line, in the Senfe of Cavallerius, tho’ it be
not a geometrical Line, but a Superficies infinitely narrow.
And when he confider'd the Ordinate as the Moment of che
Area, heunderftood by it the ReGtangles under the geome-
trical Ordinate and a Moment of the Abfciffa, tho’ that Mo-
ment be not always exprefled. Sit ABD, faith he, Curvs

B quevis, & AHKB rectangulum cujus
latus AH vel KB eft unitas.  Etcogita

rectam DBKX uniformiter ab AH motam
areas ABD ¢&& AK deferibere ; ¢ quod
B A [re&ta) BK (1) fit momentum quo[area]
4K (x), & [re@a] BD (y) momentum

—K g guo [arca curvilinea] ABD gradatim
aygetnr 3 & qrod ex momento BD perpetim dato poffis, per prece-
dentes [tees] Regulas, arcam ABD ipfo deferiptam inveftigase,
five cum area AK (x) memento 1 defcripta conferre.  ‘This is his
Idca of the Work in {quaring of Curves, and how he ap-
plics this to other Problems, he exprefles in the next Words.
Jam qua ratione, faith he, [uperficies ABD ex moutento fuo per-

Detim
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petim dato per pracedentes [tres] Regulas elicituy, cidem quali-
ket alia quantitas ex momento fuo fic dato elicietur. Exemplo res
Jiet clarior.  Amd after fome Examples he adds his Method
of Regreffion from the Area, Arc, or folid Content, to the
Ablcifia ; and fhews how the fame Method extends to Me-
chanical Cutve:, for determining their Ordinates, Tangents,
Areas, Lengths, ¢c.  And that by afluming any Equation
exprefling the Relation berween the Area and Abfciffa of a
Curve, you may find the Ordinate by this Method. And
this is the Foundation of the Method of Fluxions and Mc-
ments, which Mr. Newton in his Letter dated Oc7ob. 24,1676
comprehended in this Sentence. Data equatione quotcungne
fluentes quantitates involvente, invenire Fluxiones 5 ¢ vice verfs.
In this Compendium Mr. Newton reprefents the uniform
Fluxion of Time, or of any Exponent of Tinse by an Unir ;
the Moment of Time or of its Exponent by the Lettero ; the
Fluxions of other Quantities by any other Symbols; the Mo-
ments of thofe Quantities by the Re@angles under thofe
Symbols and the Letter o5 and the Area of a Curve by the
Ordinate inclofed in a Square, the Area being put for a Flu.
ent and the Ordinate for its Fluxion, When he is demon-
ftrating anyPropofition he ufes the Letter o fora finite Moment
of Time, or of its Exponent, or of any Quantity flowing
uniformly, and petforms the whole Calculation by the Geo-
metry of the Ancients in finite Figures or Schemes without
any Approximation : and o foon as the Calculation is at an
End, and the Equation is reduced, he fuppofes that the
Moment o decreafes in infinitum and vanithes. But when he
is not demonftrating but only inveftigating a Propofition, for
making Difpatch he {uppofes the Moment o to be infinitely
lictle, and forbears to write it down, and ufes all manner of
Approximations which he conceives will produee no Error in
the Conclufion. An Example of the firft kind you have in
the End of this Compendium, in demonftrating the firft of
the three Rules laid down in the Beginning of the Book.
Ffg Exam-
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Examples of the {econd kind you have in the fame Compen-
dium, in finding the Length of Curve Lines p.15. and in
finding the Ordinates, Areas and Lengths of Mechanical
Curves p. 18, 19. And he tells you, that by the fame Method,
Tangents may be drawn to mechanical Curves p. 19.  And
in his Letter of Decemb. 10. 1672, he adds, that Problems
about the Curvature of Curves Geometrical or techanical are
refolv’d by the fame Method. Whence its manifelt, chat he
Irad then extended the Method to the {econd and third Mo-
ments. For when the Areas of Curves are conflidered as
Fluents (as is ufual in this Awalyfis) the Ordinates exprefs the'
firft Fluxions, the Tangents are given by the fecond Fluxions,
and the Curvatures by the third, And even in this dnalyfis
. 16. where Mr. Newton {aith, Momentum eft [uperficies cum de
folidis,dy Linea cum de [uperficiebus, ¢ Punctum cum de lineis agitur,
it is all one as if he had f{aid, cthat when Solids are confide-
red as Fluents, their Moments are Superficies, and the Mo-
ments of thof¢ Moments (or fecond Moments) are Lines, and
the Moments of thofe Moments (or third Moments) are
Points, in the Senfe of Cavallerins. And in his Principia
Philofophie, where he frequently confiders Lines as Fluents
defcribed by Points, whofe Velocities increafe or decreafe,
the Velocities are the firft Fluxions, and their Increafe the
fecond. And the Probleme, Data squatione fluentes quantita-
tes involvente fluxiones invenire ¢& wice verfs, extends to all
the Fluxions, as is manifeft by the Examples of the Solution
thereof, publithed by Dr. Wallis Tom. 2. p 391, 392, 396.
And in Lib. I1. Princip. Frop. x1v. he calls the fecond Diffe-
rence the Difference of Moments.
New that you may know what kind of Calculation
Mr. Newton ufed in, or before the Year 1669. when he wrote
this Compendium of his Analyfis, 1 will here fet down his

Demonftration of the firt Rule abovementioned, iz
Cwrve
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Sit Curve alicujus AD & Bafis AB
=x, perpendiculariter applicata BD
=y, area ABD =1z, ut prius, Iters
fit Bg=o0, BK=v, & Retun-
gulvm BEHK (0v) aquale fpatio
BRaD. Eff erzo AB=x+o0, &
AdB=z+4ov, Hispramifis, ex B A
relatione inter X & Z ad arbitrinm afflumpta, quero y ut fequitar.

Pro lubitu fumatur [xquatio] }x{_:z, Sivetx*=zz. Tum
xt+o(AB)prox, &zt ov(AsB) proz [wbftitutis, prodi-
bit £inx’ 4 3x'043xX0° 0 = (ex natura Curve) 2°+
+2z0v o' V. Erfublatis i X3¢ 7z e ualibus, reliquifque
per o divifis, reftat 3 in3 X*+3x0+0*=2zv+tov:. Si
jam fupponamus B @ in infinitum diminui & evanefeere, five o ¢ffe
wibil, erunt v &y aquales, & termini per o multiplicati eva-
nefcent 5 ideoque reflabls £x3 XX =a zv, fluetxx(T2y)=

3 X 2 T
1 x7y, fluvexi (=) =y. Quarecontra, fi x* =y, erit
X:

3
FX =
m ¢ n

. . m na
Vel generaliter, Si Xax » = z; floe pmendaT
m +-n

m-fn
P
=c, Omtn=p, Sicx"=1z, fivec"x?=2": Tumx+0

prox, @ z+ oV five (quodperinde eft) z+ 0y pro z fubfti-
t”fl';f, Pr0dit c'in x9+ p [0 XP"'l &c' :‘ A + no y zn— &C.
reliquis mempe (Serictum] terminis, q% tandem evancfcerent,
omilfis.  Jam [ublatis c°xP & 2° equalibus, reliquifque per o di-
» .. hyz" nyc'xP
fwﬁ:,‘ reﬂat C'pxFTI=ny (= ...L — y

) frve divi-

®
C Xn
. ._n p=n
dewdo per %% eritpx~' = “Z'E five pcxn =ny; velre
cxv

na

Jituendo mJ_nproce?“mf}-n prop, hoc eff mprop—n, & na
2 | Hh 1o
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¢ m . n
prope, fiet axr=y. Quare ¢ contrafiax’ =y erif ~ n
-+n

=z Q.ED.

By the fame way of working the fecond Rule may be al-
fo demonftrated. And if any Equation whatever be aflu-
med expre(fing the Relation between the Abfcifla and Area of
a Curve, the Ordinate may be found in the fame manner, as
is mentioned in the next Words of the Analyts.  And if
this Ordinate drawn into an Unit be put for the Area of a
new Curve, the Ordinate of this new Curve may be found
by the fame Method: And {0 on perpetually. And thefe
Ordinates reprefent the firft, fecond, third, fourth and fol-
lowing Fluxions of the firft Arca.

This was Mr. Newton’s Way of working in thofe Days,
when he wrote this Compendium of his Analyfis. And the
fame Way of working he ufed in his Book of Quadratures,
and ftill ufes to this Day.

Among the Examples with which he illuftrates the Method
of Series and Moments fet down in this Compendium, are
thefe. Let the Radius of a Circle be 1, and the Arc 2, and
the Sine x, the Equations for finding the Arc whofe
Sine is given, and the Sine whofe Arc is given, will be

2= x F i -k I 4 fx) b s 4 &e
VLN I A A LS

Mr. Collins gave Mr. Gregory notice of this Method
in Autumn 1669, and Mr. Gregory, by the Help of one of
M. Newton's Series, aftera Year's Study, found the Method
in December 1670 5 and two Months after, in a Letter dated
Feb. 15. 1671. fent feveral Theorems, found thereby, to
Mr. Collins, with leave to communicate them freely. = And
Mr. Collins was very free in communicating what he had re-
ccived both from Mr. Newton and from Mr. Gregory, as ap.
pears by his Letters printed in the Commercium. Among(t
the Series which Mr Gregory fent in the faid Letter, were

thefe

mta

ax »
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thefe two. Let the Radius of a Circle be 7, the Arc 4, and
the Tangent s, the Equations for finding the Arc whofe
Tangent is given, and the Tangent whofe Arc is given,

will be thefe,
13 s t? t9
d:t - 3-;-‘- “}“’577"'"77?'"1‘9»-3"" é‘€°

2a% 1747

* 6149
t=at - st &

In this Year (1671) Mr. Leibnitz publifhed two Tra@s at
London, the One dedicated to the Royal-Society, the Other
dedicated to the Academy of Sciences at Paris ; and in the
Dedication of the Firft he mentioned his Correfpondence with
Mr. Oldenburgh.

. In February 167} meeting Dr. Pell at Mr. Boyle’s, he pre-
tended to the differential Method of Moston. “And notwithe
ftanding that he was fhewn by Dr. Pell that it was Moston's
Method, he perfifted in maintaining it to be his own Inventi-
on, by reafon that he had found it himf{elf without knowing
what Mouton had done before, and had much improved ir.

~ When one of Mr. Newton's Series was fent to Mr. Gregory,
he tried to deduce it from his own Series combined together,
as he mentions.in.his Letter dated December 19.1670. And
by fome fuch Method Mr Leibnit z, before heleft London, (eems
to have found the Sum of a Series of Fractions decreafing in
Infinitum, whofe Numerator is a given Number and Deno-
minators arc triangular or pyramidal or triangulo-triangular
Numbers, ¢7¢. See the Myﬂcry ! From the Scries £ - NN
oi 4 & ¢e. fubduct all the Terms but the firt (viz £ -
s o 5+ & &) and there will remain 1=1—:} 1 L
Fr—tti b Ge)= e pFTorts eows m.{_é‘c.
And from this Series take ali the Terms but the firft, and
there will remain ¢ = —— 455 b oom+ oo+ &
And from the firft Series take all the Terms but the rwo firft,

ittt g
Hh 2 In

3 —_—

and there will remain * =
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In the End of February or beginning of Murch 167,
Mir. Leibnitz went from London to #aris, and continuing his
Correfpondence with Mr Oldenburg and Mr. Collin , wrote in
Fuly 1674 that he had a wonderful Theoreme, which gave
the Area of a Circle orany Sector thereof exaétly in a Series
of rational Numbers; and in OcZober following, that he had
found the Circumference of a Circle ina Series of very {imple
Numbers, and that by the fame Method (fo he calls the faid
Theoreme) any Arc whofe Sine was given might be found
in a like Series, though the Proportion to the whole Circum-
ference be not known.  His Theoreme therefore was for find-
ing any SeCtor or Arc whofe Sine was given. If the Pro-
portion cf the Arc to the whole Circumference was not
known, the Theoreme or Method gave him only the Arc;
if it was known it gave him alfo the whole Circumference :
and therefore it was the firft of Mr. Newten’s two Theoremes
above-mention'd.  But the Demonfiration of this Theoreme
Mr Leibnitz wanted, For in his Letter of May 12. 1676,
he defired Mr. Oldenburgh to procure the Demonftration from
Mr Collins, meaning the Method by which Mr. Newton had
invented it.

In a Letter compos’d by Mr. Collins and dated April 15,
1675. Mr. Oldentwrgh fent to Mr. Leibnitz Eight of
Mr. Newton’s and Mr. Gregory’s Series, amongft which were
Mr. Newton’s two Series above-mention’d for finding the Arc
whofe Sine is given, and the Sine whofe Arc is given; and
Mr. Gregory’s two Serics above mentioned for finding the
Arc whofe Tangent is given, and the Tangent whofe Arc
is given. And Mr. Leibuitz in his Anfwer, dated May 20.
1675.acknowledged the Receipt of this Letter in thefe Words.
Literas tuas multa fruge Algebraica refertas accepi, pro quibus ti-
bi ¢ doétiffimo Collinio gratias ago. = Cum munc prater erdinari-
as curas Mechanicis imprimis negotiis diftrabar, non potui exa-
minare Serics quas mififtis ac cum meis comparare. Ubi fecero.
perferibam tibi fensentiam meam: nam aliquot jam anni funt guod
iveni meas via quadam fic [atisfingulari. But
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But yet Mr. Leibnitz never took any further notice of his
having received thefe Series, nor how his own differed from
them, nor ever produced any other Series then thofe which
he received from Mr Oldenburgh, or numeral Series deduced
from them in particular Cafes. And what he did with
Mr. Gregory's Serics for finding the Arc whofe Tangent is
given, he has told us in the A& Eruditorum menfis Aprilis
169r.pag. 178.  Famanno 1675, {aith he, compofitam habe-
bam opufcuium Quadrature Arithmetice ab amicis ab illo tempore
lectum, &c. By a Theoreme for tranfmuting of Figures,
like thofe of Dr. Barrow and Mr.Gregory, he had now found
a Demonftration of this Series, and this was the Subje@ of
his Opufcslum. But he ftill wanted a Demonflration of the
relt : and meeting with a Pretence to ask for what he wanted,
he wrote to Mr. Oldenburg the following Letter, dated at
Paris May 12. 1676.

Cum Georgius Mohr Danus nobis attulerit communicatam fiti
a Doétiffimo Collinio weftro expreffionem rationis inter arcum &
finum per infinitas Serics fequentesy pofito finu X, arcu z, radio 1,

z=x + x 4+ T ¥ + fp + &

x=z — ;7 .-}‘ x:oz‘y e 5‘{:27 + ;6:88029 - @
Hee, INQUAM, cum nodis attulerit ille, que mikhi valde
ingeniofa videntur, & poftcrior imprimis Series elegantiam quan-
dam fingularem habeat : ideo yem gratam mibi feceris, Vir clae
viffime, (1 demonftrationem tranfmiferis. Fabebis viciflim men
ab bis longe diverfa circa hanc rem meditata, de quibus jam aliguot
abhinc annis ad te pexfcripfiffe credo, demonfbratione tamen non
addita, guam nunc polio.  Oro ut Clariffimo Collinio multam a me
falutem dicas: is facile tibi materiams [uppeditabit fatisfaciendi
d:fiderio meo. Here, by the Word INQU A M, one would
think that he had ncver {cen thele two Series before, and
that his diver[a circa hanc rem meditata were fomething elfe
than onc of the Series which he had reccived from
Hh Mr.
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Mr. Oldenburgh the Year before, and a Demonflration thereof
which be was now polithing, to make the Prefent an accep-
table Recompence for Mr. Nerton's Method.

Upon the Receipt® of this Letter Mr. Oldenburgy and
Mr. Collins wrote preflingly to Mr. Newton, defiring that he
Limfelf would defcribe his own Method, to be communicated
to Mr. Leibnitz.  Whereupon Mr. Newton wrote his Letter,
dated Fune 131676, defcribing therein the Method of Series,
as he had done before in the Compendium above-mentioned ;
but with this Difference : Here he defcribed at large the
Redu@ion of the Dignity of a Binomial into a Series, and
only teuched upon the Reducticn by Divifion and Extradi-
on of affeéted Roots : There he defcribed at large the Re-
du&ion of Fra&ions and Radicals into Series by Divifion and
Fxtraction of Roots, and only fet down the two firft Terms
of the Series into which the Dignity of a Binomial might
bereduced.  And among the Exampies in this Letter, there
were Series for finding the Number whofe Logarithm is given,
and for finding the Verfed Sine whofe Arc is given: This
Letter was {ent to Paris, June 26,1676, together with a MS.
drawn up by Mr. Collins, containing Extralts of Mr. Fames
Gregory's Letters.

For Mr. Gregory died near the End of the Year 1675 ; and
Mt. Collins, atthe Requeft of Mr Lesbnitz and {omé other of
the Academy of Sciences, drew up Extracls of his Letters,
and the Collection is ftill extant in the Hand Writing of
Mr. Collins with this Titles Extraéts of Mr. Gregoty's Letters,
to be lent to Mr. Leibnitz to prrafe, who is defired 1o retwrn the
Jame to you. And that they were {ent is affirmed by Mr. Collins
in his Letter to Mr. David Gregory the Brother of ¢he Doceas’d,
dated Auguff 11.1676. and appears further by the An{wers
of Mr. Leibni-z and Vir. Tfchurnbaufe concerning them.

Ihe Anfwer of Mr. Leibnitz direéted to Mr Oldenturgh and
dated Augsfl 27.1676, begins thus; Litere tue die Julii »6.
date plura ac memoraliliora circa rem Analyticam centineist quam
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wnlta volumina [pifld de his rebus edita.  Quare tibi pariter ac
clariffimis viris Newtono ac Collinio gratias ago, qui nos parti-
cipes tot meditationum egregiarum effe voluiftis., And towards the
End of the Letter, after he had done with the Contents of
Mr. Newton's Letter, he proceeds thus. Ad alia tuarum Lite-
rarum wvenio que doctiffimus Collinius communicare gravatus non
eff. Vellem adjecifJet appropinguationis Gregorian linearis des
monflrationem.  Fuit enim his certe ffudiis promovendis aptiffimus.
And the Anfwer of Mr. 7[churnhanfe, dated Sept. 1. 1676, after
he had done with Mr. Nenzon’s Letter abour Series, concludes
thus. Similia porro que in hac re praflivit eximius ille Geometra
Gregorius wemoranda certe [unt.  Et quidem optime fama ipfius
confulturi, qui ipfins relicla Mannfcripta luci publica ut exponantur
operam navabwnt. o the firt Part of this Letter, where
Mr. 7/churnhanfe {peaks of Mr. Newton's Series, he faith that
he looked over them curforily, to {ce if he could find the Se-
rics of Mr. Leibnitz for {quaring the Circle or Hyperbola. If
he had fearched for it in the Extracls of Gregory's Letters he
might have found it in the Letter of Febr. 15. 1671, above-
mentioncd.  For the MS, of thofe Extracts with that Letter

therein is ftill extant in the Hand-Writing of Mr. Collins.
And tho’ Mr. Leibnitz had now reccived this Series twice
from Mr.0ldenburgh, yet in his Letter of Angauft.27.1676. he
{ent it back to him by way of Recompence for Mr. Newton's
Method, pretending that he had communicated it to his
Friends at Paris three Years before or above; that is, two
Y cars before he received it in Mr. Oldenburgh's Letter of April
15 1675 ; at which Time he did not know it to be his own,
as appears by his Anfwer cf May 20. 1675 above-mentioned.
He might receive this Series at Lendon, and communicate it
to his Friends at Paris above three Years before he fent it back
to Mr. Oldenburg - but it doth not appear that he had the
Demon(iration thereof {o early. When he found the De-
monfiration, then he composd it in his Opufealum, and
commu-icated that alfo to his Friends ; and he himfelf has
Hh 4 told
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told us that this was in the Year 1675. However, it lies up-
on him to prove that he had this Series before he received it
from Mr. Oldenturgh. For in his An{wer to Mr.Oldenburgh he
did not know any of the Scries then fent him to be his own;
and concealed from the Gentlemen at Paris his having recei-
ved it from Mr. Oldewburgh with {everal other Serics, and his
having feen a Copy of the Letter in which Mr. Gregory had
{ent it to Mr. Collins in the Beginning of the Year 1671.

In the fame Letter of dugn/t 27.1676, after Mr. Leibritz
had defcribed his Quadrature of the Circle and Equilateral
Hyperbola, he added : Ficiffim ex [erickus regre([unm pro Fy-
perbola hanc inveni.  Sifit numerus aliquis unitate minor 1 —m,
eju[que logarithmus Fyperbolicus 1. Erit m — Ll_. r'x—z + 1;%;
"'.ETETTJ"" &ec. Si numeraus fit major unitate, ut 1--n, tync
Pro o inveniendo mihi etiam prodiit Regula que in Newtoni Epi-

. et PO U O G 1 1+
Holaexpreffa eft = foilicet erit n=" V¢ s oo
+&e. Quod regrefJum ex arcubus artinet, incideram ego
directe in Regnlam que ex dato arcu finum complementi exhibet.

. . a? at
Nempe finus complementi = 1 — .~ - ———57 — &c.  Sed po-
fea quoque deprehendi ex ea illam nobis communicatam pro inveni-

endo finu recto, qui eft o= - r;;;‘;;;; — &e, poffe di-
monffrari. Thus Mr.Leibnitz put in his Claim for the Co-inven-
tion of thefe four Serics, tho’ the Method of finding them
was fent him at his own Requeft, and he did not yet under-
ftand it. For inthisfame Letter of Auzuf 2.7 1676. he defired
Mr. Newton to explain it further. His Wordsare.  Sed Aefr-
deraverim at Clariffimus Newtonus nonnalla quogne amplius ex-
plicet 5 ut originem Theorematis quod initio ponit = Items modum
quo quantitates Py Q, t, in fuis Gperationibus invenit : Ac denique
quomodo inMethodo regre(funm [e gerat,ut cum ex Logarithmo qu.e-
rit Numerum. Neqne enim explicat quomodo id ex methedo fua de-
rivetur. He pretended to have found twoSeries for theNumber

whofe Logarithm was given, and yetin the {ame Letter de-
fired
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fired Mr. Newton to  explain to him the Method of finding
thofe very two Series.

When Mr. Newton had received this Letter, he wrote back
that all the faid four Series had been communicated by him
to Mr. Leibnitz 5 the two firft being one and the fame Series in
which the Letter . was put for the Logarithm with its Sign
-} or — ; and the third being the Excefs of the Radius above
the.verfed Sine, for which a Series had been fent to him.
Whercupon Mr. Leibnitz defifted from his Claim. Mr. Newton
alfo in the fame Letter dated O¢Zob. 24. 1676. further explain-
ed his Methods of Regreflion, as Mr. Leibnitz had defired.
And Mr. Leibnitz in his Letter of June 21. 1677, defired a
further Explication : but {oon after,upon reading Mr. Newtor's
Letter a fecond time, wrote back F#ly 12. 1677. that he now
under{tood what he wanted ; and found by his old Papers
that he had formerly ufed one of Mr. Newron’s Methods of
Regreffion, but in the Example which he had then by chance
made ufe of, there being produced nothing elegant, he had,
out.of his ufual Impatience, negle@ed ro ufe it any further.
He had therefore feveral direct Series, and by coniequence a
Method.of finding them, before he invented and forgot the
inverfe Method. And if he had fearched his old Papers di-
ligently, he might have found this Method alfo there ; but
having forgot his own Methods he wrote for Mr, Newton's.

‘When Mr. Newton in his Letter dated Fune 13.1676. had
explained his Method of Scries, he added : Ex his videre eft
quantum fines Analyfeos per hujufmodi infinitas aquationes ampli-
antur : quippe que earnm beneficio ad omnia pene dixerim proble-
mata ({1 numeralia Diophanti ¢& fimilia excipias). [fe cxtendit.
Non tamen omnino univerfalis cvadit, nift per wlteriores quafdam
Methodos cliciendi Series infinitas.  Sunt enim quedam Problema-
14 in quibus non licet ad Series infinitas per Divifionem vel Extra-
tionem radicum fimplicium affectarumve pervenire.  Sed qnomodo
in iftis caftbus procedendum fit jam non vacat dicere 5 - ut neque

alia guedam tradere, que circa’ Reduc¥ionem infinitarum Scrierum
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infinirasy whi ved natura tilerit, excogstavi. Nam paycius [cvibo,
quod he [peculationes din mibi faftidio effe caperunt 5 adeo ut ab
iifdem jam per quingue fere anios  abftinwerim,  To this
Mr. Leibnitz in his Letter of Auguft 27. 676. anfivered:
Quod dicere videmini plerafque difficultates (exceptis Prollemati-
bus Diophantieis) ad [eries Tnfinivas yiduci 5 1d mihi non videtur.
Sunt enim multa ufque adeo virra @-implexa ut jieque 4b aquationi-
Eus pendeant neque ex Quadraturss.  Quilia funt (ex multis aliis)
Problemats me: hodi Tangentium inverfe. And Mr. Newton in
his Letter of Offob. 2 4. 1676, replied : Ubl dixi omnia pene
Problemata [olubilia exifere s wolur de is prefertim intelligi circa
que Mathematici f¢ hactenus occuparunt wel, f{z'[tem in quibus Ratioe
cinia Mathematica locum aliquem obtinere poffsinte  Nam alia fane
adeo perplexis conditionibus implicata excogitare liceat,ut non [atis
comprehendere valeamus : ¢ multo minus tantarum computationnm
onus fuftinere guod ifta requirerent.  Attamen ne niminm dixiffe
widear, inverfa de Tangentibus Problemata fiint in poteftate, alia-
gue illis dificitiora.  Ad g folvenda ufus (um duplici methodo,
wna concinniord, dltera getteraliori.  Utramdue vifum eft imprefen-
2ia literis tranpofitis confignare, ne propter alios idem obtinentes,
inftitutum in aliquibus mutare cogerér. 5a ccd 10 effh, &c.
id elt, Una methidus confiftiv in extractione fluentis quantitatis
ex ‘aquatione fighal involvense flixionem ejus - altera tantum in
affumptione [eriei pro quantitate qualivet incognita, ex qua catera
comimode devivari poﬂgﬂt; & in collatione terminorum bom’o[agomm
equationis refultantis ad eruendos terminos affumpta [erici. By
Mr. Newton’s two Letters, its certain that he had then (or ra-
ther above fijve Ycars before) found out the Reducion of
Problems to fliixional Equations and converging Serics : and
by the Anlwer of Mr. L¢itnitz to the firft of thofe Letters,
its as certain that he had not then found out the Reducion of
Problems cither to differential Equations or to converging
Series.
And the fame is manifeft alfo by what Mr. Besbuitz wrote
in the Acta Eruditorum, Anno 1691, concerning this Matter.
Fam
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Yam anno 1673, faith he, compofitum habebam opufculum
Quadrature Aritimetica ab amicis ab illozempore lecTum, [od quod,
materia [ub manibus crefcente, limare ad Editionem non vacavit,
poftquam alie occupationes [uperveneres prafertim cum nunc pro
lixius exponere valgari more que Anatyfis noffra pancis exhibet,
non [atis opere pretiuvs videatwr. This Quadrature compofed
wnlgari more he began to communicate at Paris in the Year
1675. ThenextYear he was polithing theDemonftration there-
of, to fend itto Mr. Oldenburgh in Recompence for Mr. Newton's
Method, as he wrote to him Mayx2.1676; and accor-
dingly in his Letter of Augnft 27.1676. he fent it compofed
and polithed walgari more. 'The Winter following he return-
edinto Germany, by England and Holland, to enterupon pu-
blick Bufinefs, and had no longer any Lcifure to fit it for
the Prefs, nor thought it afterwards worth his while to ex-
plain thofe Things prolixly in the vulgar mannet which his
new Analyfis exhibited in fhort. He found out this new 4ns-
lyfis therefore after his Return into Germany, and by confe-
quence not before the Year 1677: !

The fame is further manifelt by the following Confidera-
tion. Dr. Barrow publithed his Method of Tangents in the
Yecar 1670. Mr. Newtor in his Letter dated December 10.
1672. communicated his Method of Tangents to Mr. Collins,
and added : Hoc eft unum particulare vel Corollarium potins Me-
thodi generalis, que extendit [e citramoleftum ullum calealum, non
modo ad ducendwm T angentes ad quafvis Curvas five Geometricas
Jive Mechanicas, wel quomodocungue rectas Lineas aliafve Carvas
vefpicientes ; vernm etiams ad refolvendum alia abfirufiora Proble-
matum genera de Curvitatibus, Areis, Longitudinibus, Centris
Gravitaris Curvarum, &c. Neque (quemadmodum Huddenii
methodus de Maximis ¢ Minimis) ad [olas refbringitur aquationes
illas, que quantitatibus [urdis. [unt immunes. Hanc methodum
intersexni alters iftiqna AEquationum Exegefin inftituo, reducen-
do eas ad [eries infinitas. Mr.Sluftus {ent his Method of Tan-
gents to Mr.Oldenburgh Janm. 17. 167, and the fame was
2 Iia foon
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{oon after publithed in the Tranfactions. "It proved to be the
fame with that of Mr Newton. It was founded upon three
Lemmas, the firlt of which was this, Differcntia duarum digni-
tatums cjufdem gradus applicata ad differemtzam laterum dat parses

3 ad
Singulare; gradus inferioiis ex binomio laterum, wt*- = 9y
3
+ y x4 xx, that is, in the Notation of Mr. Leibnitz‘—l—z =
) : . ¥

= 35y ACopyof Mr Newton’s Lettet of Devemb. 10. 1672
was fcotto Mr. Leibnitz by Mr Oldenburg amongft the Papers
of Mr Fames Gregory, at the fame time with Mr. Newton’s Let-
ter of Fume13. 1676.  And Mr. Newton having defcribed in
thele two Letters that he had a very general Aralyfis, confi-
fting pargly of the Method of converging Setids, partly of
another Method, by which he applied thofe Serics to the
Solution of almoft all Problems {except perhiaps fome nume-
ral ones like thofe of Diophantns) and found the Tangents,
Areas, Lengths, folid Contents, Centers of Gravity, aud
Curvities of Curves, and curvilinear Figures Geometrical or
Mechanical, without fticking at Surds ; and that the Method
of Tangents of Slifius was but a Branch or Corollary of this
other Method : Mr. Leibnitz in his returning Home through
Folland, was meditating upon the Improvement of the Me-
thod of S/ufius. For in a Letter to Mr. Oldenburgh, dated
from Amfterdam Nov. 51676, he wrote thus. — Methodus
Tangentinm a Slufio publicata nondums rei faftigium tenet.  Foteft
aliquid amplins praftari 1n eo genere quod maximi foret nfus ad
omnis generis Problemata : etiam ad meam (fine extraitionibus)
Equationum ad [eries reductionem.  Nimirum poffet brevis que-
dam calculari civca Tangentes Tabala, eoufque continuands donec
progreffio Tabule apparet s ut eam [cillcet guifque quonfque libuerit
tne calculo continmare poffit. ‘This was the Improvement of
the Method of S/ufius into a general Method, which

Mr. Leibnitz was then thinking upon, and by his Words,
Poteff
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Poteft aliquid amplins praftari in eo genere quod maxinei foret
ufus ad omnis generis Problemata, it {eems to be the only Im-
provement which he had then in his Mind for extending the
Method ro all forts of Problems. The Improvement by the
differential Calculus was not yet in his Mind, but muft be
rcferred to the next Year.

Mr. Newtor in his next Letter, .dated Oob. 24. 1656,
mentioned the Azalyfis communicated by Dr. Barrow to
Mt. Collinsin the Year 1669, and allo another Tract written
in 1671. about converging Series, and about the other Me-
thod by which Tangents were drawn after the Method of
Slufins, and Maxima and Minima were determined, and the
Quadrature of Curves was made more eafy, and this without
flicking at Radicals, and by which Series were invented
which brake off'and gave the Quadrature of Curves in finite
Equations when it might be.  And the Foundartion of thefe
Operations he comprehended in this Sentence expreft cnig-
matically as above. Data equatione fluentes quotcungque quantitases
involvente fluxiones invenire, ¢ wice verfa.  Which puts it paft
all Difpute that he had invented the Method of Fluxions be-
forc that time. And if other chings in that Letter be confi-
dered, it will appear that he had then brought it to grear
Perfe@ion, and made it exceeding general ; the Propofici-
oas in his Book of Quadratures, and the Methods of conver-
ging Series and of drawinga Curve Line through any Num-
ber of given Points, being then known to him. For when
the Method of Fluxions proceeds not in fiiiite Equations,
he reduces the Equations into converging Series by the bino-
mial Theoreme, and by the Extraction of Fluents outr of
Equations involving or not involving their Fluxions. And
when finite Equations are wanting, he deduces converging
Series from the Conditions of the Probleme, by affuming the
Terms of the Serics gradually, and determining them by
thofe Conditions.  And when Fluente are to be derited from
Fluxiens, and the Law of the Fluxions is wanting, he finds

iig tha



( 194 )
that Law gquam proxime, by drawing a Parabolick Line through
any Number of given Points.  And by thefe Improvements
Mr. Newton had in thofe Days made his Method of Fluxions
much more univerfal than the Differential Method of
Mr. Leibnitz is at prefent.

This Letter of Mr. Nenton's, dated Ofob.24. 1676, came
to theHands of Mr. Leibnitz in the End of the Winter or Be-
ginning of the Spring following; and Mr. Lesbnitz (oon after,
viz ina Letter dated Fuwe 21. 1677, wrote back : Clariffimi
Slufii methodum Tengentivm nondum effe abfolutam Celeberrimo
Newtono sffentior.  Et jam & muito tempore rem Tangentinm
generaling traitavi, [cilicet per differentias Ordinatarum. ——m—
Hinc rominando,in pollerum,dy differentiam duarum proximarum
y é¢. Here Mr. Leibnitz began firft to propofe his Diffe-
rential Method, and there is not the leaft Evidence that he
knew it before the Receipt of Mr. Newton’s laft Letter. He
faith indeed, Fam & multo tempore rew Tangentinm gemeralins
traitavi, [cilicet per differentias Ordinatarum : and o he affirmed
in other Letters, that he had invented feveral converging
Series direct and inverfe before he had the Method of invent-
ingthem ; and had forgot an inverfe Method of Serics before
he knew what ufe to make of it. But no Man is a Witnefs
in his own Caufe. A Judge would be very unjuft, and a&
contrary to the Laws of all Nations, who fhould admit any
Man to bea Witnefs in his own Caufe. And therefore it
lies upon Mr. Leibitz to prove that he found out this Me-
thod long before the Receipt of Mr. Newton’s Letters.  And
if Ite cannot prove this, the Queftion, Who was the firft In-
ventor of the Method, is decided.

The Marquifs De I’ Hofpital (a Perfon of very great Can-
dour) in the Preface to his Book De Analyfi quantitatum infinire
‘ parvarym, publifthed 4. C. 1696. tells us, chat a litcle after
‘the Publication of the Method of Tangents of Des Carres,
¢ Mr. Fiymat found alfo a Mathod, which Des Cartes himfelf
“at length allowed to be, for the moft parr, more fimple than

his
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‘his own. But it was not yet {o fimple as Mr. Barrow afters
¢ wards'made it, by confidering more nearly the nature of Po-
¢ lygons, which offers naturally to the Mind a little Triangle,
¢ compos’d of a Particle of the Curve lying between two Or-
¢ dinates infinitely near one another, and of the Difference of
“ thefe two Ordinates,and of that of the two correfpondent
¢ Abfciffa’s. And this Triangle is like that which ought to be
‘made by the Tangent, the Ordinate, and the Sub-tangent:
‘fo that by onc fimple Analogy, this laft Method faves all
¢ the Calculation which was requifite either in the Method of
€ Des Cartes, or in this fame Method before.  Mr. Barrow
‘ ftopt not here, heinvented alfo a {ort of Calculation proper
¢ for this Method. But it was neceflary in this as well as in
“that of Des Cartes, to take away Frations and Radicals for
‘ making it ufeful. Upon the Defect of this Calculus, that of
¢ the celebrated Mr. Leibnitz was introduced, and this learned
* Geometer began where Mr. Barrow and others left off.  This
¢ his Calenlus led into Regions hitherto unknown, and there
“ made Difcoveries which aftonithed the mo(t able Mathema-
‘ ticians of Europe,” &c. Thus far the Marquifs, He had not
{ecen Mr, Newton's Analyfts, nor his Letters of Decem. 10. 1672,
Fune 13.1676,and 0F0b. 24. 1676 : and fo not knowing thac
Mr. Newton had done all this and fignified itto Mr. Lebnitz,
he reckoned, that Mr. Lei¢nitz began where Mr. Barrow left
off, and by teashing how to apply Mr. Barrow’s Method
without fticking at Fractions and Surds, had enlarged the
Method wonderfully.  And Mr. Fames Bernonlli, inthe Aia
Eraditornm of Fanuary 1691 pag. 14. writes thus: Qui calen-
Lum Barvovianum (quem in Leltionibus fm’; Geometricis adnm-
bravit Auitor, cujufque Specimina Junt tota illa Propsfitionum
inibi comtentarum farrago,) intellexerit, [calculum) alterum &
Domino Leibnitio inventum, ignorare wvix poterits utpote qnt
in priori illo fundstas eft, & nift forte in Differentialinm notatione
& operationis aliquo compendio ab co non differt.

Now
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Now Dr. Barrow, in his Method of Tangents, draws two
Ordinates indefinitely necat to onc another, and puts the Let-
ter 4 for the Diffcrence of the Ordinates, and the Letter ¢
for the Difference of the 4fciffa’s, and for drawing the Tan-
geat gives thefe Three Rules 1. Zuter computandum, faith he,
emnes abjicio terminos in quibus iplarum a wel ¢ poteftas habeatur,
wel in gquibus ipfe ducwutur in [e. Etenim ifti termini nibil
Valebunt. 2, Poft aquationcm conflitutam omnes abjicio termines
lizeris confbantes quantitates notas [en determinatas fignificantibus,
aut in quibns non habentur avel e Etenim illi termini femper ad
unam. @quationis partem adducli nihilum adequabunt. 3. FProa
Ordinatam, & pro ¢ Subtangentem [ubftituo. Finc demum Sui-
tangentis quantitas dignofcetur. Thus far De, Barrom.

And Mr. Leibaitz in his Letter of Fune 21, 1677 above-men-
tioned, wherein he firft began to propofe his Differential
Mecthod, has followed this Method of Tangents cxa&ly,
excepting that he has changed the Letters « and ¢ of
Dr. Barrow into dxand dy. For in the Example which he
there gives, he draws two parallel Lines and fets all the
Terms below the under Line, in which dx and 4y are (feve-
rally or jointly) of more than one Dimenfion, and all the
Terms above the upper Line, in which4x and dy are wanting,
and for the Reafons given by Dr. Barrow, makes ali thele
Terms vanith. And by the Terms in which 4x and 4y are
but of oneDimenfion,and which he {ets between the twoLincs,
he determines the Proportion of the Subtangent to the Ordi-
nate. Well therefore did the Marquils de £ Hofpital obferve
that where Dr. Barrew left off Mr. Leiénitz began: for their
Methods of Tangents arc exaltly the fame.

But Mr. Leibnitz adds this Tmprovement of the Metii~¢,
that the Conclufion of this Calculus is coincident with the
Rule of Slufius, and thews how that Rule prefently occurs
to any one who underftands this Mecthod. For Mr. Newzes
had reprefented in h's Letters, that this Rule was a Corolla-

ry of his general Method.
Aud
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And whereas Mr. Newton had faid that his Method indraw-
ing of Tangents, and determining Maxima and Minima, &c.
proceceded without fticking at Surds : Mr. Leibnitz in the
next Place, fhews how this Method of Tangents may be im-
proved {o as not to ftick at Surds or Fra&ions, and then adds:
Arbityor que celare voluit Newtonus de Tangentibus ducendis ab
his non abludere.  Quod addit, ex hoc eodem fundamento Qua-
draturas quoque reddi faciliores wme in hac [ententia confirmat ;
nimirum [emper figure ille funt quadrabiles que funt ad equationem
differentialem. By which Words, compared with the preceding
Calculation, its manifeft that Mr. Lesbnitz at this time under-
ftood that Mr. Newton had a Method which would do allthefe
things, and had been examining whether Dr. Barrow’s Diffe-
rential Method of Tangents might not be extended to the
fame Performances.

In November 1684 Mr. Leibnitz publifhed the Elements of
this Differential Method in the 4¢74 Eraditorum, and illuftra-
ted it with Examples of drawing Tangents and determining
Maxima and Minima, and then added. Et hec quidem initia
funt Geometrie cujufdar multo [ublimioris, ad difficillima & pul-
cherrima quaque etiam mifte Mathefeos Problemata pertingentis,
qua fine calculo differentiali AUT STMILL 7ontemere quif-
quam pari facilitate tractabit. The Words AUT SIMILI
plainly relate to Mr. Newton's Method.  And the whole Sen-
tence contains nothing more than what Mr. Newten had affit-
med of his general Method in his Letters of 1672 and r676.

And in the A&a Eraditorum of Fune 1686, pag. 297.
Mr. Leibnitz added: Malo autem dx & fimilia adhibere quam
literas pro illisy quia iffud dx eft modificatio quedam ipftus x,
&c. He knew that in this Method he might have ufed
Letters with Dr. Barrow, but chofe rather to ufe the new
Symbols 4x and 4y, though there is nothing which can be
done by thefe Symbols, but may be done by fingle Letters
with more brevity.

2 Kk The
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The next Year Mr. Newton's Principia Philofophie cime
abroad, a Book full of fuch Problemes as Mr. Leibnitz had
called diffcillima & pulcherrima etiam mift e Mathefeos problema-
ta, que fine calenlo differentiali aut SUM LI non temere quife
quam pari facilitate tracfabit.  And the Marquefs de L Fofpi-
tal has reprefented this Book prefque tont de ce caleul s compo-
fed almoft whol'y of this Calculus. And Mr. Leibnitz him-
feit in a Letter to Mr. Newton, dated from Hannover, March

% 1693 aud ftill extant in his own Hand-writing, and up-
on a late Occalion communicated to the Royal Society, acs
knowledged the fame thing in thefe Words : Mirifice ampli=
averas Geometyiam tnis Scriebus, ﬂ:d edito Principiorum opere
oftendifti pasere 13bi etiam que Analyfi recept@ non (ubfunt: Cona-
tus (um ¢go quoque, woris commodis adhibitis que differentias. o
[ummas exhibeant, Geometriam illam quam Tranfcendentem appello
Analyfi quodarsmods [ubjicere, nec res male proceffit 5 And again in
his An{wer to Mr. Fatio, printed inthe AZaEruditorum of May
1700.p42.203s line2 1. heacknowledged the fame thing. In the
{econd Lemma. of the fecond Book of thefe Principies, the Ele-
ments of this Calculus are demonftrated fynthetically, and
at theEnd of the Lemma there is a Scholiumin thefe Words. 71
Literis que mihi cum Geometra peritiffimo G. G.Leibnitio annis
abbinc decem intercedebant, cwm fignificarem me compotems offe mee
thodi determinandi Maximas & Minimas, ducends Tangentes &
fimilia peragendi,que in terminis [wrdis aque ac in rationalibus pro=
cederets @ literis tranfpofitis hanc fententiam imvelventibus [Data
xquatione quotcunque fluentes quantitates involvente,fuxio-
nes invenire, & vice verfa) candem celarem: referipfit Vir clse
riffimns e gquogac in ejufmodi methodum incidiffe, & methodum
[uarms communicavit & mea vix abludentem preterquam in verborum
& notarum formslis.  Ultrinfque fundamentum continetur in hog
Lemmate,  Inthofe Letters, and in another ddted Decesm. 1o,
1672, a Copy of which, at that time, was fent to Mr. Leibniz 2
by Mr. Oldenturgh, as is mentioned above, Mr. Newson had
{o for explained his Method, that it was not difficult for

Mr,
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Mr. Leilnitz, by the Help of Dr. Barronw’s Method of Tan-
gents, to collect it from thofe Letters. And its certain, by
the Arguments above-mentioned, that he did not know it
before the writing of tliefe Letters.

Dr. Wallis had received Copies of Mr. Newton's two Letters
of Fune 13.and Ofob. 24. 1676 from Mr. Oldenburgh, and
publithed feveral things out of them in his 4lgebra, princed
in Englifh 1683, and in Latin 1693 ; and {oon after had Inti-
mation from XHolland to print the Letters entire, becaufe
M. Newton’s Notions of Fluxions paffed there with Applaufe
by the Name of the Differential Method of Mr. Leibnitz.
And thereupon he took notice of this Matter in the Preface
to the firft Volume of his Works publithed 4.C.1695. And
ina Letter to Mr. Lesbnitz dated Decemb. 1.1696, he gave the
Accountofit. Cum Prafationis (prafigende) poftremum folinms
erat fub pralo, ejufque typos jam pofuerant Typothete s me monui
amicus quidam (harum rerum gnarus) qui peregre fuerat, tum ta-
lem methodum in Belgio predicari, twm illam cum Newtoni nsc-
thodo Fluxionum quaft coincidere.  Quod fecit ut (tranmflatis
#ypis jam pofitis) id monitwm interfernerim.  And in a Let-
ter dated April 10, 1695, and lately communicated to
the Royal-Society, he wrote thus about it. 7 wifb you wonld
print the two large Letters of June and Augult [he means Fune
and OFober| 1676. I had intimation from Holland, as defired
shere Ly your Friends, that [omewhat of that kind were done; be-
caufe your Notions (of Fluxions) pafs there with great Applaufe by
the Name of Leibnitz’s Calculus Differentialis. 7 had * this
intimation when all but part of the Preface to this Volume was
printed off s [o that I could only infert (while the Prefs ffay'd) that
thort Intimation thereof whick you there find, Tow are not fo kind
s0 your Reputation (and that of the Nation) as you might be, when
you let things of worth lye by you fo long, till others carry away

* Extat hzc Epiftola in tertio volumine operum Wallifii.
- Kkz2 the
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She Reputation that is due to yon. Ihave endeavoured to do you
Iufice inthat Point, and am now forry that I did not print thefe
two Létters verbatim.

The fhort Intimation of this Matter, which Dr. #ailis in-
{erted into the faid Preface, wasin thefe Words. 1z [ecunds
Volumine (inter alia) habetur Newtoni Methodus de Fluxionibus
{nt ille loquitur) confimilis natnre cum Leibnitii (st hic loguitur)
Calenlo Differentiali (quod quiwtramaue methodum contnlerit [1:55
animagvertat, ut wt [ub loguendi formulis diverfis) quam ego des
feripfi (Algebra cap. 91. &c. prefertim cap 95) ex binis Newtont
Literis, aut earnm alteris, Junii 13. & Ocob. 24. 1676 a4
Oldenburgum datis, cum Leibnitio tam communicandis (iifdem
fere werbis, [altem leviter mutatis, que in illis literis habentnr,)
wbi METHODUM HANC LEI/BN/T/0 EX-
PONIT, tum ante DECEM ANNOS wncdum plurcs
lid elt, anno 1666 vel 1665] ab ipfo excogitatam. Qued moneo,
nequis canfetur de hoc Calenlo Differentiali nihil a nobis dictum effe,

Hereupon the Editors of the Aéfa Lipfienfia, the next
Year in Fune, in the Style of Mr. Leibuitz, in giving an
Account of thefe two firft Volumes of Dr. Wallis, tcok
notice of this Claufe of the Doctor’s Preface, and complain.
ed, not of his faying that Mr. Newton in his two Letters
above-mentioned explained to Mr Leibnitz the Method of Flu.-
xions found by him Ten Years before or above ; but that
while the Doctor mentioned the Differential Calculus, and
1aid that he did it nequis canfetur de calenlo differentiali nibil ab
ipfo dictum fuiffe, he did not tell the Reader that Mr. Leibnitz
had this Calculus at that time when thofe Letters paffed be-
tween him and Mr. Newton, by means of Mr. Oldenburgh.
And, in feveral Letters which followed hereupon, between
Mr. Leibnitz and Dr. Wallis, concerning this. Matter,
Mr. Leibnitz. denied not that Mr. Newton had the Method
Ten Years before the writing of tho(e Letters, as Dr. Wallis
had affirmed; pretended not that he himfelf had the Method
{o early ; brought no Proof that he had.it before the Year

167753
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1677+ no other Proof befides the Concellion of Mr. Newsoh
that he had it {o early ; affirmed not that he had it earlier ;
commended Mr. Newton for his Candour in this Macs
ter; allowed that the Methods agreed in the main, and
faid that he therefore ufed to call them by the common Name
of his lufinitefimal Analyfis 5 reprefented, that as the Me-
thods of Fieta and Cartes were called by the common
Name of Analyfis Speciofs, and yet differed in fome things;
fo perhaps the Methods of Mr Newton and himfelf mighe
differ in fome things, and challenged to himfelf only thofe
things wherein, as he conceived, they mighe differ, naming
the Notation, the differential Equations and the Exponential
Equations. But in his Letter of 7uze 21,1677 he reckon’d diffe-
rential Equations common to Mr. Newtor and himfelf.

This was the State of the Difpute between Dr. Wallis and
Mr Leibnitz at that time And Four years after, when
Mr. Fatio {uggelted that Mr. Lezbuitz, the fecond !nventor of
this Calculus, might borrow {fomething from Mr. Newton, the
oldeft Inventor by many Years: Mr. Leibnitz in his An(wer,
publithed.in the 41 Eruditorum of May1700, allowed that
Mr. Newton had found the Method apart, and did not deny
that Mr. Newton was the oldeft Inventor by. many Years, nar
aflferted any thing more to himfelf, than that he alfo had
found the Method apart, or without the Affiftance of
Mr. Newton, and pretended that when he firlt publifhed it, he
knew not that Mr. Newron had found any thing more of it
than the Method of Tangents. And in making this Defence
he added : Quam {methodum] ante Dominuwm Newtonum ¢» Me
nullus quod [ciam Geometra babait 5 uti ante hunc maximi nominis
Geometram N E M O [pecimine publice dato [z habere probavit, ante
Dominos Bernoullios & Me nallus communicavit. Hitherto there-
fore Mr. Leibnitz-did not pretend to be the firft Inventor. He:
did not begin to put in fuch a Claim till after the Death of
Dr. Wallis, the laft of the old Men who were acquainted with
what had pafled between the Englih and Mt Leibnitz
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#orty Years ago. TheDoctor died in Otoler 4.C. 1503, and
Mr. Leibnitz began not to put in this new Claim before
Jenaary 1705.

" Mr. Newton publithed his Treatife of Quadratures in the
Year 1704. This Treatife was written long before, many
things being cited out of it in his Letters of O¢Zob. 24. and
Novemb. 8. 1676. It relates to the Method of Fluxions, and
that it-might not be taken for a new Piece, Mr. Newton re-
peated what Dr. Wallis had publilhed Nine Years before
without being then contradicted, namely, that this Method
was invented by Degrees in the Years 1665 and 1666.
Hereupon the Editors of the Aifa Lipfienfiain Fanuary 1705,
in the Style of Mr. Leibnitz, in giving an Account of this
Book, reprefented that Mr. Leibnitz was the firft Inventor
of the Method, and that Mr. Newton had {ubftituted Fluxions
for Differences. And this Accufation gave a Beginting to
this prefent Controverfy.

For Mr. Aeill, in an Epiftle publithed in the Philofophical
Tranfactions for Sept. and Octob. 1708, retorted the Accufation,
faying : Fluxionsm Arithmeticam fine omni dubio primnus invenit
D. Newtonus, ut cailibet ejus Epiftolas a Wallifio editas legenti
facile conftabit. Eadem tamen Arithmetica poftea mutatis nomine &
notationis modo 4 Domino Leibnitio inAcis Eruditorum edita eff.

Before Mr., Newton faw what had been publifhed in the
Aita Leipfica, hé exprefs’d himfelf offended at the printing
of this Paragraph of Mr. Azill’s Letter, leaft it fhould createa
Controverly. And Mr. Leibnitz, underftanding it in a
{tronger Senfe than Mr. A¢illintended it, complain’d of itasa
Calumny, in a Letter to Dr.Slane dated March 4. 1711 N.S.
and moved that the Royal-Society would caufe Mr. &¢/ll to
make a publick Recantation. Mr. Keill chofe rather to explain
and defend what he had written ; and Mr. Newton, upon be-
ing thewed the Accufation in the 472 Lipfica, gave him leave
todo fo. And Mr. Leibnitz in a fecond Letter to Dr. Sloane,

dated Decerm. 29. 1711, inftead of making good his ;&ccu-
ation
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fation, as he was bound to do that it might not be deem’d a
Calumny, infifted only upon his own Candour, as if it would
be Injuftice to queftion it; and refus’d to tell how he came
by the Method ; and faid that the 44 Lipfica had given
every Man his due, and that he had concealed the Inven-
tion above Nine Years, (he thould have faid Seven Years) thac
No body might pretend (he means that Mr. Newton might not
pretend) to have been before him in it ; and called Mr. Aeill a
Novice unacquainted with things paft, and one that acted with-
out Authority from Mr. Newtos, and a clamorous Man who
deferved to be filenced, and defired that Mr. Newton himfelf
would give his Opinion in the Matter. He knew that
Mr. Keill affirmed nothing more than what Dr. #Wallis had
publithed thirteen Years before, without being then contra-
dided. He knew that Mr. Newton had given his Opinion in
this matter in the Introduction to his Book of Quadratures,
publifhed before this Controver{y began : but Dr. Wallis was
dead ; the Mathematicians which remained in England were
Novices ; Mr. Leibnitz may Queftion any Man’s Candour
without Injuftice, and Mr. Newton muft now retract what he
had publifhed or not be quict.

The Royal-Society therefore, having as much Authority
over Mr. Leibnitz as over Mr. Aell, and being now twice
prefled by Mr. Leibnitz to interpofe, and {eeing no reafon to
condemn or cenfure Mr. Xeill without enquiring into the mat-
ver ; and that neither Mr. Newton nor M. Leibnitz (the only.
Perfons alive who knew and- remembred any thing of what
had pafled in thefe matters Forty Years ago).could be Wit-
nefles for or againft Mr. Xvill5 appointed a numerous Come.
mittee to {earch old Letters and Papers,and report their Opinion
upon-what they found ; and ordered- the Letters and Papers,
with the Report of their Committee to be publithed: Andby
thefe Letters and Papers it appear'd to them, that Mr. Newron
had the Method in or before the Year 1669, and it did not
appear to them that Mr. Leibnitz had it before the Year 16€7.

or
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Tor making himfelf the firft Taventor of the Differential
Method, he has reprefented that Mr. Newson at ficlt ufed che
Letter o in the vulgar manner for the given Increment of x,
which deftroys the Advantages of the Differential Method;
but after the writing of his Principles, changed o into x, fub.
{tituting » for dx. It lies upon him to prove that Mr. Newton
ever changed ¢ into x, or ufed x for 4 x,or left off the Ufe of the
Lettero. Mr. Newton uled the Letter o in his Analyfis written
in or befotre the Years 1669, and in his Book of Quadra-
rures, and in his Principia Philofophie, and fill ufes it in the
very {ame Senfe as at firlt. In his Book of Quadratures he
ufed it in conjunction with the Symbol », and therefore did
not ufe that Symbol.in its Room. Thefe Symbols o and x are
put for things of a different kind. The one is 2 Moment,
the other a Fluxion or Velocity as has been explained above.
When the Letter x is put for a Quantity which flows uni-
formly, the Symbol x:is an Unit, and the Letter o a Mo-
ment, -and xo and dx fignify the fame Moment, Pricke
Letters never fignify Moments, unle(S when they are multi-
plied by the Moment o cither expreft or underftood to make
them infinitely lictle, and then the Rectangles are put for
Moments.

Mt. Newton doth not place his Method in Forms of Sym-
bols, nor confine himfelf to any particular Sotr of Symbols
for Fluents and Fluxions. Where hepucs the Areas of Curves
for Fluents, he froquently puts the Ordinates for Fluxions,
and denotes the Fluxions by the Symbols of the Ordinates,
a8 in his dnalyfis. Where he puts Lines for Fluents, he pucs
any Symbols for the Velocitics of the Points which defcribe
the Lines, that is, for the firft Fluxions; and any other Sym-
bols for the Increafe of thofe Velocities, that is, for the fe-
cond Fluxions, as is frequently done in his Principia Philofo-
phie. And where he puts the Letters x, y, z for Fluents, he
denotes their Fluxions, either by other Letters asp, 4, #; or by
the fame Letters in other Forms as X, I, Z or v, y, z 5 or by

any
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any Linesas D B, FG,-H I, confidered as their Exponents.
And this is evident by his Book of Quadratures, where he
reprefents Fluxions by pricke Letters in the firft Propofition,
by Ordinates of Curves in the laft Propofition, and by other
Symbols,in-explaining the Method and illuftzating it with Ex-
amples, in the Introducion. M. Leibnisz hath no Symbols
of Fluxions in'his Method, and therefore Mr. Newton’s Sym-
bols of Fluxions arethe oldeft in the kind. Mr. Leibnitz be-
gan to ufe the Symbols of Moments or Differences dv, dy, 4z
in the Year 1677. Mr. Newton reprefented Moments by the
Re@angles under the Fluxionsand the Moment o, when he
wrote his Analyfis, which was at leaft Forty Six Years ago.
Mr, Leibnitz has ufed the Symbols [x, fy, [z for the Sums
of Ordinates ever fince the Year 1686 ; Mr. Newton repre-
fented the fame thing in his Analyfts, by infcribing the Ordi-
nate in a Square or ReQangle. All-Mr. Newron's Symbols
are the oldeft in their {everal Kinds by many Years.

And whereas it has been reprefented that the ufe of the
Letter o is vulgar, and deftroys the Advantages of the Diffe-
rential Method : on the contrary, the Method of Fluxions,
as ufed by Mr. Newton, hasall the Advantages of ths Diffe-
rential, and fome others. Tt ismore elegant, becaufe in his
Calculus there is but one infimitely little Quantity reprefented
by a Symbol, the Symbols. We have no Ideas of infinitely
little Quantities, and therefore Mr. Newtor introduced Flu-
xions into his Method, that it might proceed by finiteQuan-
titiesas much as poffible. It is more Naturaland Geometrical,
becaufe founded upon the prime quantitatum nafcentium ratis-
nes, which have a Being in Geometry, whillt Zndsvifibles, upon
which the Differential Method is founded, have no Being ei-
therin Geometry or in Nature. - There are rationes prim.e.quan-
titatum nafcentinm, but not quantitates prime nafcentes, Nature
generates Quantities by continual Flux or Increafe ; and the
ancient Geometers admitted {uch a Generation ef Arcasand
Solids,when they drew onc.Linle intoanotherby local Mcticn
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to generate an Area, and the Area into a Line by local Mo-
tion ro generate a Solid. But the {umming up of Indivi-
fibles to compofe an Area or Solid was never yet admitted in-
to Geometry. M. Newton’s Method is al{o of greater Ufe
and Cerrainty, beingadapted either to the ready finding out
of a Fropofition by {uch Approximations as will create no
Errcr in the Conclufion, or to the demonftrating it exaétly:
Mr. Leibnitz’s is only for finding it out. When the Work
fucceeds not in finite Equations Mr. Newton has recourfe to
converging Serics, and thereby his Method becomes incoms
parably more univerfal than that of Mr. Leibnitz, which is
confin'd to finite Equations : for he has no Share in the Me-
thod of infinite Series. SomeY ears after the Method of Series
was invented, Mr. Leibnitz invented a Propofition for tranf
muting curvilinear Figures into other curvilinear Figures of
equal Areas, in order to {quare them by converging Series
but the Methods of fquaring thofe other Figuresby fuch Series
were not his. By the help of the new Analyfis Mr. Newton
found out moft of the Propofitions in his Principia Phiiofophies
but becaufe the Ancients for making things certain admitted
nothing into Geometry before it was demontftrated {yntheti-
cally, he demonftrated the Propofitions fynthetically, that
the Syfteme of the Heavensmight be founded upon good Geo-
metry. And thismakes it now difficult for unskilful Men to
{ee the Analyfis by which thofe Propofitions were found out.
It has been reprefented that Mr. Newzon, in the Scholium
at the End of his Book of Quadratures, has put the third,
fourth, and fifth Terms of a converging Series refpeively
equal to the fecond, third, and fourth Differences of the firft
Term, and therefore did not then underftand the Method of
{econd, third, and fourth Differences. But in the firft Pro-
pofition of that Book hethewed how to find the firft, fecond,
third and following Fluxions # infinitum ; and therefore when
he wrote that Book, which was before the Year 1676, he

did underftand the Method of all the Fluxions, and by con-
2 {equence
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fequence of all the Differences.  And if he did not under-
ﬁa’qd. it when headded thatScholium tothe End of the Book,
which was in the Year 1704, it muft have been becaufe he
had then forgot it. And fo the Queftion is only whether
he had forgot the Method of fecond and third Differences
before the Year 1704.

In the Tenth Propofition of the fecond Book of his Princie
pia Philofophia, in defcribing fome of the Ufes of the Terms
of a converging Series for. {folving of Problemes, he tells us
that if the firft Term of the Series re-
prefents the Ordinate BC of any Curve
Line 4CG, and CBD/ be a Paralle-
logram infinitely narrow, whofe Side
D/ cuts the Curve in G and its Tan-
gent C F in F, the fecond Term of the
& 5D Series will reprefent the Line 7 F, and

~ the third Term the Line FG. Nowthe
Line FG is but half the fecond Difference of the Ordinate :
and therefore Mr. Newton when he wrote his Principia, put
the third Term of the Series equal to half of the fecond Diffe-
rence of the firt Term, and by confequence had not then for-
gotten the Method of fecond Differences.

In writing that Book, he had frequent occafionto confider
the Increafe or Decreafe of the Velocities with which Quanti-
tiesare generated, and argues rightabout it.  ‘That Increale
or Decreafe is the fecond Fluxion of the Quantity, and there-
fore he had not then forgotten the Method of fecond Flu--
xions,

In the Year 1692, Mr. Newton, at the Requeft of Dr.Walis,
fent to him a Copy of the firft Propofition of the Book of
Quadratures, with Examplesthereof in firft, fecond and third
Fluxions : as you may fee in the {econd Volume of the Do~
&or’s Works, pag. 391, 392,393 and 396. And thereforehe
had not then forgotten the Method of fecond ¥ luxions.

Ll2 Nox
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Nor s it likely, that in the Ydar 1704; when he added the:
aforcfaid Scholium to the End of the Book of Quadratures;
he had forgotten not only the firft Propofition of that Book,
but alfo the laft Propofition upon which that Scholium was
written. 1f the Word [#¢], which in that Scholium may have
been accidentally omitted between the Words [erir] and [¢jus,]

‘be reftor’d, that Scholium willagree with the two Propofitions-
and with the reft ofhisWritings,and the Obje&tion will vanifh.

- Thus much conccrning the Nature and Hiftory of thefe
Methods, it will not be amifs to make fome Obfervations.
thercupon.

~An the: Commercium Bpiffolicwm, mention is made of three
Tracts written by Mr. Leibnitz, after a Copy of Mr. Néwton's
Principia Philofophiz had been fent to Hannover for him; and
after he had feen an Account of ‘that Book' publifhed in the
Aéta Eruditorum for Fanwary and February 1689, And in
thofe Tra@s the principal Propofitions.of that Book are
compofed.in a.new manner; and claimed by Mr. Leibnitz as
if he had found them himfelf:before the publithing: of the
{aid Book. But Mr. Leibnitz cannot be a Witnels in his
own Caufe. Tt lies upon him either o prove that he found
them before Mr. Newton, or to quit his claim.

In the laft of thofe three Trals, the 20t4 Propofition
(which is the chief of Mr. Newton’s Propefitions) is made a
Corollary of the 19t4Propofition, and the 1914 Propofition
has an erroncous Demonftration adapted to it. It lies upon
him either to fatisfy the World that the Demonftration is not
erroneous, or to acknowledge-that he did not find that and
the 2015 Propofition thereby, but tried to adape a.Demons
{tration to Mr: Newton's Propofition-to make it hisown. For
he reprefents in his 20t5 Propofition that he knew not how
Mr. Newton came by it, and by confequence that he found
it himfelf without the Affiftance of Mr. Newton.

By the Errors in the 1575 and 1915 Propofition of the third .

Tra@, Dr. &4/ hath fhewed that when Mt Leibnirz wrote
theie.
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thele three Tra@s, he did not well underfland the Ways of
working.in fecond Differences.  And this is further manife(t
by the torh, x11h, and 1215 Propofitions of this third Tradt.
For thefe he lays down as the Foundation of his infinitefi-
mal Analyfis in arguing about centrifugal Forces, and pro-
pofes the firft of them with relation to the Center of Cur-
vity of the Orb, but ufes this Propofition in the two next,
with Relation to the Center of Circulation. And by con-
founding thefe two Centers with one another in the funda-
mental Propofitions upon which he grounds this Calcalus,
he erred in the Superftru@ure, and for wane of Skill in fes
cond and third Differences, . was not able to extricate him-
felt from the Errors.  And this is furcher confirmed by the
fixth Article of the fecond Tra&. For that Article is erronc-
ous, and the Error arifes from his not knowing how to ar-
gue wellabout fecond and. third Differences. W hen theres
fore he wrote thofc Tra@s he was but a Learner, and this
he ouglit in candour to acknowledge.

It fcems thercfore that as he learnt the Differential Me-
thod by means of Mr. Newton's aforefaid three Letters com-
pared with Dr. Barrow’s Method of Tangents; fo Ten Years-
after, whien Mr. Newton’s Frincipia Philofophie came abroad,
he improved his Knowledge ia thefe Matters, by trying to-
extend this Method to the Frincipal Propofitions in that
Book, and by this means compofed the faid three Tratls.
For the Propofitions contained in them (Errors and Trifles
excepted) are Me. Nenton'’s (ot eafy Corollaries from them)
being publithed by him:in othcr Forms of Words before:
And yet Mr. Leibnit z publiflied them as invented by himfelf
long before they were publithed by Mr. Nenton.  For in the
End of the firlt Tra&, he reprefents that he invented them
all before Mr. Nexton’s Frincipia Philofophie came abroad,
and fome of them before he left Paris, that is-before OFoe
Ler1676.  And the fecond Tra@ he concludes with thefe
Words: Multaex his dednci poffent praxi accommodata, [ed no-

bis.
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bis nume fundamenta Geometrica jeciffe [uffecerit, in quibus masxi-
ma confiflcbat difficultas. Et fortaflis attente confrderamti vias
guafdam novas fatis antea impeditas aperui(fe videbimur. Omnia
autem re[pondent noftre Analyft Infinitorum, hoc eft caleulo Sum-
marum & Differentiarum(cujus elementa quedam in his Actis de-
dimus) communibus quoad licuit werbis hic expre(fo. He pretends
here that the Fundamenta Geometrica in quibus maxima confiffe-
bat difficultas were firft laid by himfelfin this very Tra@, and
that he himfelf had in this very Tract opened wias quafdams
nevas [atis antza impeditas.  And yet Mr. Newton's Principia
Philofophie came abroad almoft two Years before, and gave
occafion to the Writing of this Tracl, and was written cops-
wunibus quoad licuit werbis, and contains all thefe Principles
and all thefe new Ways. And Mr. Leibnitz, when he pu-
blifhed that Tra&, knew all this, and therefore ought then
to have acknowlcdged that Mr. Newzon was the firt who laid
the Fundamenta Geometrica in quibus maximaconfiftebat Difficul-
tas, and opened the wias novas fatis antea impeditas. In his
Anfwer to Mr. Fatio he acknowledged all this, faying Quam
[methodum] ante Dominum Newtonum ¢ me nullus quod
[ciam Geometra habuit s uti ante hunc maximi nominis Geometram,
NEMO SPECIMINE PUBLICE DATO fe ha
bere. PROBAVIT. Andwhathe thenacknowledged he
ought in Candour and Honour to acknowledge ftill upon all
Occafions.

Mr. Leitnit= in his Letter of May 28.1697, wrote thus to
Dr. Wallis. Methodum Fluxionum profundi(fimi Newtoni cogna-
tam effe methodo mee differentiali non tantum animadverti poff
quam opus ejus [Principiorum fcilicet) & 1uum prodiit 5 [ed cti-
am profefus (um in Actis Eruditorum, & alias qu-que monui,
1d enim candori meo convenire Judicavi, nonm minus quam ipﬁus
merito.  Itaque communi momine defiznare foleo Analyfeos infini-
tefimalis 5 que latins quam Tetragoniftica pater.  Interim quem-
admodum ¢ Vietxa ¢ Cartcliana methodus Analyfeos fpeciofee
nomine venit 5 difcrimina tam:i nosnulla faperfunt : ita fortaffe
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¢ Newtoniana ¢ Mea differunt in nonnullis, Here alfo
Mr. Leibnitz allows that when Mr Newton's Principles of
Philofophy came abroad, he underftood thereby the Affinity
that there was between the Methods, and therefore called
them both by the common Name of the infinitefimal Method,
and thought himfelf bound in candour to acknowledge this
Affinity : and there is ftill the fame Obligation upon him in
point of Candour. And befides this Acknowled ment, he
here gives the Preference to Mr. Newtor’s Method in Anti-
quity. For he reprefents that as the vulgar Analyfis in Spe-
cies was invented by #leta, and augmeited by Cartes, which
made fome Differences between their Methods :  fo
Mr. Newtow's Method and his own might differ in fome
things. And then he goes on to enumerate the Differences
by which he had improved Mr. Newton’s Viethod as we men-
tioned above. And this Subordination of his Method
to Mr. Newtor's, which he then acknowledged to Dr. Mallis,
he ought flill to acknowledge.

In enumerating the Differences or Improvements which
hehad added to Mr. Newton’s Method ; he names in the fe-
cond Place Differential Equations : but the Letters which
paflfed between them in the Year 1676, do fhow that
Mr. Newrton had {uch Equations at thattime, and Mr. Ledé-
nitz had them not. Hc names in the third Place Exponen-
tial Equations : but thefe Equations arc owing to his Cor-
refpondence with the Englifh.  Dr. Wailis, in the Interpola-
tion of Serics, confidered Fract and Negative Indices of
Dignities. Mr. Newtsn introduced into his Analytical
Computations, the Frad, Surd, Negative and Indefinitive
Indices of Dignitics ; and in his Letter of Offober 24. 1676,
reprefented to Mr. Leibnitz that his Method extended tothe
Refolution of affeéted Equarions involving Dignities whofe
Indices were Fract or Surd. Mr. Leibnitz in his Anfwer da-
ted Fune 21. 1677, mutually defired Mr. Newton to tell him
what he thought of the Refolution of Equations invo ving

Dig.
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Dignities whofe Indices were undetermined, {uch as were
thele »7 -y = xy, 9 =x-+y And thefe Equations
he now-calls Exponential, and reprefents to the World that
he was the firft Inventor chereof, and magnifies the Inventi-
on as a great Difcovery.  But he has not yet made a publick
Acknowledgment of the Light which Mr. Newton gave him
intoir, nor produced any one Inftance -of the ufe that he has
been able to make of it where the Indices of Dignities are
Fluents. And fince he has not yet rejected it with his ufual
kmpatience for want of fuch an Inftance, we have reafon
to expedt that he will at length explaia its Ufefulne(s to the
Worid.

M. Newton in his Letter of Oeber 24. 1676 wrote that
he had two Methods of refolving the Inverfe Probiems of
Tangents. and fuch like difficult ones ; one of which con-
fited in affuming a Series for any unknown Quantity from which
all the reft might conveniently be deduced, and in collating the
homologous Terms of the refulting Equation, for determining the
Terms of the affumed Series.  Mr. Leibnitz many Years after
publithed this Method as his own, claiming to himfelf the
firft Invention thereof. It remains that he either renounce
his Claim publickly, or prove that he invented it before
Mr. Newton wrote his faid Letter.

It lies upon himalfo to make a publick Acknowledgment
of his Receipt of Mr.Oldenturgh’s Letter of April 15,1675,
wherein {everal converging Series for fquaring of Curves,
and particularly that of Mr. James Gregory for finding the
Arc by the given Tangent, and thereby {quaring the Circle,
were communicated tohim,  He acknowledged it privately
in his Letter to Mr. Oldenturg dated May 20. 1675 Qill extant
in his own Hand-writing, and by Mr Oldenlurg left entred in
the Letter-Book of the Royal-Socicty. But he has not yet
acknowledged it publickly, as he ought to have done when
he publithed that Serics as his own.

1t
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Te lies upon him alfo to make a publick Acknowledgmeat
of his haying reccived the Extracts of Mr. Fames Gregory's
etters, which, at his own Requeft, were {ent to him at
Paris in June 1676 by Mr. Oldenburgh to perufe: amongft
which was Mr. Fames Gregory's Letter of Feb. 15.1671, con-
ccrning that Serics, and Mr. Newson's Letter of Deccmber
.¥0. 1672 concerning the Method of Fluxions.

And whereas in his Letter of Decem. 28. 1675 he wrote
to Mr. Oldenburgh, that he had communicated that Series
above two Years before to his Friends at Paris, and had
written to hinr fometimes about it and in his Letter of
May 12.1676 {aid to Mr. Oldenburgh that he had written to
him about that Seriesfome Years before ; and in his Lerter
to Mr. Oldenburgh dated Aug. 27. 1676, that he had commu-
nicated that Series to his Friends above three Years before s
that is, upon his ficft coming from Londos to Paris : Heis
defired totell us how it camerto pafs, that when he received
Mr. Oldenburgh’s Letter of Apr. 15.1675 he did not know
that Series to be his own. .

In .his.Letters of Fuly 15. and Ofeb. 26. 1674, he tells
us of but one Series for the circumference of a Circle, and
{aith that the Method which gave him this Series, gave him
alfo a Series for any Arc whofec Sine was given, tho’ the
Proportion of the Arc to the whole Circumference be not
known. This Method thercfore, by the given Sine of 30
Degrees, gave him a Series for the whole Circumference.
If he had alfo a Series for the whole Circumference dedu-
ced from the Tangent of 45 Degrees, heis defired to teil the
World what Method he had in thele Days, which could-
give him both thofe Series.  For the Method by the Tranf
mutation of Figures will not doit. Heis defired alfoto tell
us why in his faid Letters he did not mention more Quadra-
tures of the Circle than one.

And if in the Year 1674 he had the Demonfiration of a
Series for finding any Arc wh&fc Sine is given, he is defired
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to tell the World whar it was ; and why in his Letter of My
12, 1676 he dcflited Mr. Oldenburgh to procure from
Mrt. Collins the Demonftration of Mr. Newton's Series for
doing the fame thing ; and whercin his own Series differed
from Mr. Newton's. For upon all thefe Confiderations there
is a Sufpicion that Mr. Newton’s Series for finding the Arc
whof¢ Sine is given, wascommunicated to him in England ;
and that in the Year 1673 he began tg communicate it as his
own to {ome of his Friends at Paris, and the next Year wrote
of it as his own in his Letters to Mr. Oldenburgh, in order to
get the Demonftration or Method of finding fuch Series.
But the Year following, when Mr. Oldenburgh {ent him this
Series and the Series of Mr. Gregory and Six other Series,
he dropt his Pretence to this Series for want of a Demonttra-
tion, and took time to confider the Series fent him, and to
compare them with his own, as if his Series were others
different from thofe {ent him. And when he had found a
Demontftration of Gregory's Series by a Tran{mutation of Fi-
gures, he began to communicate it as his own to his Friends
at Paris, as he reprefents in the 474 Eruditornm for April
X691. pag. 178, faying; Fam Anno 1675 compofitum habebam
opufenlum Quadrature Arithmetice ab Amicis ab illo tempore
Jectum, &c. DButthe Letter by which he had received this
Serics from Mr. Oldenburgh he concealed from his Friends,
and pretended to Mr: Oldenburgh that he had this Series a
Year or two before the Receipt of that Letter: And the
next Year, uponreceiving two of Mr. Newton's Series again
by one George Mohr, he wrote to Mr. Oldenburgh in fuch a
manoer as if he had never feen them before, and upon Pre-
tence of their Novelty, defired Mr. Oldenburgh to procure
from Mr. Collins. Mit. Newton's Method of finding them. If
M. Leibnitz thinks fit to obviate this Sufpicion, heis inthe
firlt Place to prove that he had Mr. Grezory’s Series before he

received it from Mr. Oldenburghs
It
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It lies upon him alfo to tell the World what was the Me-
thod by which the {everal Series of Regreffion for the Circle
and Hyperbola, {ent to him by Mr. Newton Fune 13. 1676,
and claimed as his own by his Letter of Auguft 27. following,
were found by him before he received them from Mr. Newton.

And whereas Mr. Newtos {ent him, at his own Requett, a
Method of Regreffion, which upon the firft reading he
did not know to be his own, nor underftood it; but fofoon
as he underftood it he claimed as his own, by pretending
that he had found it long before, and had forgor it, as he
perceived by his old Papers : it lics upon him, in point of
Candor and Juftice, ecither to prove that he was the firfl
Inventor of this*Method, or to renounce his Claim to it for
preventing future Difputes.

Mr. Leibnitz in his Letter to Mr. Oldenburgh dated Feb. 3.
1673 claimed a Right to a certain Property of a Series of
Numbers Natural, Triangular, Pyramidal, Triangulo-
Triangular, ¢rc. and to make it his own, reprefented that
he wondred that Monfieur Pasfcsl/, in his Book entituled
Triangulum Arithmeticum, thould omitit. That Book was pu-
blifhed in the Year 1665, and contains this Property of the
Series ; and Mr. Leibnitz has not yet done him the Juftice to
acknowledge that he did not omit it. It lies upon him there-
fore in Candor and Juftice, to renounce his Claim to this
Property, and acknowledge Mr. Pafchal the firlt Inventor.

He is al{o to renounce all Right to the Differential Method
of Mouton as fecond Inventor: for fecond Inventors have
no Right, The fole Right is in the firft Inventor until ano-
ther finds out the fame thing apart.  In which cafe to take
away the Right of the firft Inventor, and divide it between
him and that other, would be an A& of Injuftice.

Inhis Letter to Dr. Sloane dated Decems- 29. 1711, he has
told us that his Friends know how he came by the Differen-
vial Method. It lies upon him, in point of Candor, openly
and plainly, and without further Hefitation, to fatisfy the
World how he came by it. Mm 2 In
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In the fame Letter he has told us that he had this Method
above Nine Years before he publifhed it, and it follows from
thence that he had it in the Year 1675 or before.  And yet
its certain that he had it not when he wrote his Letter ro
Mr. Oldenburgh dated Ang.27.1676, wherein he affirred
that Problems of the Inverfe Method of Tangents and ma-
ny othérs, could not be reduced to infinite Serics, nor to
Equations or Quadratures. It lics upon him therefore, in
point of Candor, to tell us what he means by pretending to:
have found the Methad before he bad found it.

We have fhewed that Mr. Leibuitz in the End of the Year
1676, in returning home from France through England and
Elolland, was meditating how to improve*the Method .of
Slufius for Tangents, and cxtend it to all forts of Probiems;
and for this end propofed the making of a general Table
of Tangents; and thercfore had nat yet found out the true
¥mprovement. But about half a Year after, .when he was
newly fallen upon the true Improvement, he wrote back 5
Clarifs. Slufii Methodum Tangentinm nondum effe abfolutam Cele-
berrimo Newtono dffentior.. Et jam A MULTO TE M-
P O R E rem Tangentium generalius traitaviy [eilicet per diffes
rentias Ordinatarum.  Which is.as much as to fay that he had
this Improvement long before thofe Days. It lies upon him,
in point of Candor, to make us underftand that he preten-
ded to this Antiguity of his Invention with {fomg other De-
fign than to rival and {upplant Mr, Newton, and tomake us
believe that he had the Differential Method before Mr. New-
ton explained it to- him by his Letters of Fune 1:3.and 0éZob.
2.4. 1676, and before Mr. Oldenburgh {ent him a Copy of
Mr. Newton's Letter of Decems 10. 1672 concerning it.

The Editors of the A4 Eruditorum in Fune 1696, in gi-
vingan Account of the two firlt Volumes of the. Mathema-
tical Works of Dr. Wallis, wrote thus, in the Style of
Mr. Leibnitz:  Caterum ipfe Newtonus, non minus Candore
quam praclaris in rem Mathematicam meritis infignis, publice ¢
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phivatim Agnovit Leibnitium, tam cum (interveniente celeberri-
mo Viro Henrico Oldenburgo Bremenfi, Socictatis Regie An-
glicana tunc Secretario) dnger ipfos (ejufdem jam tum Societatis
Socios) Commercinm intercederet, id eft jam fere ante amnos vi-
ginti & amplins, Calenlum Juum differentialem, Seriefque infini-
145, ¢ proiis quoque Methodos generales habuiffe 5 q:vd Wallifius
in Prefatione Operum, falta inter cos communicationis mentio
nem faciens, prateriit, quoniars de eo fortale non [atis ipfi con-
[Rabat. Caterum Differsntiarum confideratio Leibnitiana, cujus-
mentioness facit W allilius (ne quis [cilicet, ut ipfe ait, canferctur
de Calenlo Differentiali nibil ab ipfo dfetuin fuif]z) meditationes
apernit, que alinnde non egue nafcesantur, ¢re. - By the Words
here cited out of the Preface to the two firlt Volumes of
Dr. Walliss Works, it appears that Mr. Leiuitz had
feen that Part of the Preface, where Mr, Newton 15 faid
to have explained to him (in the Year 1676) the Method of
Fluxions found by .him Ten Years before or above.
“Mr. Newton never allowed that M. Leibnitz had che' Dif-
ferential Method before the Year1677. And Mr. Leibnitz
himfelf in the 4% Ernditorum for April 1691. pag. 178, ac-
knowledged. that he found it after he returned home from.
Paris to enter upon- Bufinefs, that is, after the Year 1676.
And as for his pretended general Mechod of infinite Series,
it is fo far from being general, that it is of little or no ufe.
1 do not know that any other Ufe hath been-made of it, than
to colour over the Pretence of Mr. Leibnitz to the Scries of
Mr. Gregory for {quaring the Circle.

Mr. Leibnitz, in his An{wer to Mr. Fatio printed in the
A&t Eraditorum for the Year 1700. pag. 203. wrote thus.
Ipfe [Newtonus) [cit unus omninm eptime, [atifgue indicavit pu-
blice cum [ua Mathematica Naturx Principia publicaret, Anno
1687, nova qmdam inventa Geometzica, que z'p/i COmMmBNia e
cum fucre, NEUTRUM LUCI AB ALTERO
ACCLEPTE, [ed meditationiins quemqne [uis dibere, ¢ a
me. decenio amte [i. ¢, anno 1677] expofita fuiffe. In the.
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Beok of Principles here referred unto, Mr. Newton did not
acknowledge that Mr. Leibaitz found this Method without
receiving Light into it from Mr. Newgton’s Letters above-men-
tioned 5 and Dr. Wallis had lately told him the contrary
without being then confuted or contradited. And if
Mr. Leibnitz had found the Method without the Affiftance
of Mr. Newton, yet {econd Inventors have no Right.

Mr. Eeibnitz in his aforefaid Anfwer to Mr. Fatio, wrote
further : Certe cum elementa Calcnl mea edidi anno 1684,  ne
conftabat quidem mihi alind de inventis ejus [{c. Newtoni] in
hoc genere, quam quod ipfe olim fignificaverat in literis, poffe fe
Tungentes invenire non [ublatis irrationalibus, guod Hugenius
quoque [¢ poffe mihi fignificavit poftea, etfi catevorum ejus Calenls
adbuc expers.  Sed majora multo confecutum Newtotum, wifp
demum libyo Principiorum ejus, [atisintellexi. Here he again
acknowledged that the Book of Principles gave him great
Light into Mr. Newton's Method : and. yet he now denies
that this Book contains any thing of that Method in ir.
Here he pretended that before that Book came abroad he
knew nothing more of Mr. Newton's Inventions of this kind,
than that he had a certain Method of Tangents. and that by
that Book he received the firft Light into Mr. Newzon's Me.
thod of Fluxions: but in his Letter of Fune 21.1677 he
acknowledged that Mr. Newton’s Method extended al(o to
Quadratures of curvilinear Figures, and was like his own.
His Words are ; Arbitror qua celare voluit Newtonus de 7ase
zentibus ducendis ab bis nin abludere.  Quod addit, ex hoc eom
dem fundamento Quidraturas quoque redds faciliores me in fen-
tentia hac confiymat 5 nimirum femper figure ille funt quadrabie
les que (wnt ad aquationem differentialem.

Mr. Newton had in his three Letters above-mentioned
(copies of which Mr. Leibnitz had received from Mr. Oldsn-
bergh) reprefented his Method fo general, as by the Help of
Equations, finite and infinite, to determin Aaxina and Mi-
»ima, Tangents, Areas, {olid Contents, Centers of Gravity,
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Lengthsand Curvities of curve Lines and curvilinear Figures,
and this without taking away Radicals, and to extend to
the like Problems in Curves ufually called Mechanical,
and to inverfe Problems of Tangents and others more diffi-
cult, and to almoft all Problems, except perhaps fome Nu-
meral oncs like thofe of Disphantus. And Mr. Leibnitz in
his Letter of Aug. 27 1676, reprefented that he could not
believe that Mr. Newton’s Method was fo general:
Mr. Newton in the Firft of his three Letters fet down his
Method of Tangents deduced from this general Method,
and illufirated it with an Example, and faid that, this Me-
thod-of Tangents was but a Branch or Corollary of his Ge-
neral Method, and that he took the Method of Tangents of
Slufius to be of the fame kind : and thereupon Mr. Leibnitz,
in his Return from Paris through England and Folland into
Germany, was cosfidering How to improve the Method of
Tangents of Slugm, and extend it to all forts of Problems,
as we fhewed above out of his Letters. And in his third
Letter Mr. Newton illuftrated his Method with Theorems
for Quadratures and Examples thereof. And when he had
made {o largé an Explanation of his Method, that Mr. Leibe
itz had got Light into it, and had in his Letter of Fune 21.
1677 explained how the Method which.he was fallen into
anfwered to the Defcription which Mr. Newton had given of
his Method, in drawing of Tangents giving the Method of
Slufius, proceeding withour taking atvay Fractions and Surds,
and facilitating Quadratures ; for him to tell the Germans that
in the Year 1684, when he firft publifhed his Differential
Method, he knew nothing more of Mr. Newton's invention,
than that he had a certain Method of Tangents, is very extra-
ordinary and wants an Explanation:

At that time he explained nothing more concerning his
own Method, than how to draw Tangents and determin
Maxima and Minima without taking away Fractions or Surds.
He certainly knew that Mr. Newzon's Method would do d:;!l
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this, and therefore ought in Candor to have ackrowledged
it. After he had thus far explained his own Method, ke
added that what he had there laid down were the Princie
ples of a much fublimer Geomertry, reaching to the moft
difficult and valuable Problems, which were {carce to be re-
folved without the Differential Calculus, A7 SIMIL],
or another like it.  What he meant by the Words 4UT
SIMILJ was impoflible for the Germans to underfiand
without an Interpreter. He ought to have dore Mr. Newton
juftice in plain intelligible Language,. and told the Germans
whofe was the Methodns ST 1L 1S, and of what Extent
and Antiquity it. was, according to the Notices Lie had recei-
ved from England 5 and to have acknowledged that his own
Method was not fo ancient. This would have prevented
Difputes, and nothing le(s than this could fully deferve the
Name of Candorand Juflice. But afterwards, in his An-
{wer to Mr. Fatio, to tell the Germans that'in the Year 1684,
when he firft publifhed the Elements of his Calculus, *“he
knew nothing of o Methodws . SIMILIS, nothing of
any. other Method than for drawing Tangents, was very
ftrange and want:aa Explanation.

It lies upon himalfo to fatisty the World why, in his An-
Twer .to Dr. Wallis and Mr. Fatio, who had publithed that
M:r. Newson was the oldeft Inventor of that Method by many
Years; he did.not putin his Claim of being the oldeft Inven-
tor thereof, but ftaid till the old Mathematicians were dead,
and then complained of the new Mathematicians as Novices ;
attacked Mr: Nenton himfelf, and declined to contend with
any Zody elfe, notwithftanding that M. Newton in his Let~
terof Ocfob. 24. 1676 had told him, that for the fake of Qui-
¢t, he bad Five Years before that time laid afide his Defign
of publithing what he had then written on this Subjec, and
has ever fince induftrioufly avoided all Difputes about Phi-
lofophical and Mathematical Subjecs, and all Correfpon-

denee by Letrers-about thofe Mateers, as tending to Dif-
putes; -
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‘putes; and for the fame Reafon has forborn to complain of
M. Leibnitz, untill it was thewed him that he flood accufed
of Plagiary in the A4 Lipfie, and that what Mr X%il/ had
publithed was only in hisDefence from theGuilt of thatCrime.
It has been faid the Royal-Society gave judgment
againlt Mr. Leibritz without hearing both Parties.  Bur this
is a Miftake. They have not yet given judgment in the
Matter.  Mr. Leibnitz indeed defired the Royal-Society to
condemn Mr. eill without hearing both Parties ; and by
the fame fort of Juftice they might have condemned
Mr. Leitnitz without hearing both Parties; for they have
an equal Authority over them both. And when Mr. Leib-
sitz-declined to make good his Charge againft Mr. Xeill,
the Royal-Society might in juftice have cenfured him for
not making it good. But they only appointed a Commit-
tee to fearch out and examin {uchold Letters and Papers as
were ftill extant about thefe Matters, and report their Opi-
nion how the Matter ftood according to thofe Letters and
Papers. They were not appointed to examin Mr. Leibnitz
or Mr. Keill, but only to report what they found in the an-
cient Letters and Papers: and he that compares their Re-
port therewith will find it jut. The Committee was nu-
merous and sKilful and compofed of Gentlemen of {everal
Nations, and the Seciety arefatisfied in their Fidélity in ex-
amining the Hands and other Circumftances,and in printing
what they found in the ancient Letters and Papers {0 exa-
mined, without adding, omitting or altering any thing im
favour of either Party.  And the Letters and Papers are by
order of the Royal-Socicty preferved, thavthey may be con-
{ulted and compared with the Commercinm Epiftolicum, when-
ever it fhall be defired by Perfons of Note. And in the
mean time | take the Liberty to acquaint him, that by tax-
ing the Royal-Society with Injuftice in giving Sentence
againft him without hearing both Parties, he has tranfgrefled
one of their Statutes which makes it Expulfion to defame
them. Nn The
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The Philofophy which Mr. Newton in his Principles and
Optiques bas putfued is Experimental; and it is not the Bu-
finefs of Experimental Philofophy to teach the Caufes of
things any further than they canbe proved by Experiments.
We are not to fill this Philofophy with Opinions which
cannot be proved by Phanomena: in this Philofophy Hy-
pothefes have no place, unles as Conjectures or Quefticns
propofed to be examined by Experiments.  For this Realon
Mr Newton in his Optiques diftinguifhed thofe things
which were made certain by Experimen's from thofe things
which remained uncertain, and which he therefore propofed
in the End of his Optiques in the Form of Queries. For
this Realon, inthe Preface to his Frinciples, when he had
mention’d the Motions of tlie Planets, Comets, Moon and
Sea as deduced inthis Book from Gravity, he added + Uri-
nam catera Natura Phenomens ex Principiis Mechanicis eodem
argumentandi genere derivare licerets.  Nam. multa me movent
ut nonnibil [nfpiser ea omnia ex viribus quibufdam pendere poffe,
quibus corporum particule per canfas nondum cognitas vel in [
mutuo impelluntur & [ecundum fignras vegulares coharent, vel a5
invicem fugantur & recednt = quibis viribus ignotis Philofophi
BacFenss Naturam fruftratentarant. And in the End of this
Book in the {econd Edition, he faid that for want of a fuffi-
cient Number of Experiments; he forbore to deferibe the
Laws of the A&ions of the Spirit or Agent by which this
Attra&ion-is performed: And for the {fame Reafon he is
filent about the Caufe of Gravity, there occurring no Ex-
periments or Phixnomena by which he might prove what
was the Caufe thercof. And this. be bath abundantly de-
clared in his Principles, near the Beginning thercof, in thefe
Words; Virinm canfas & [edes ¥ hyficas jam non expends,
And a little after : Poces Attraitionis, Impulfus, vel Propenfro-
nis cujufenngne in centruim indifferenter & pro [¢ mutus promif-
cuz ufurpo, has Vives non Phyfice fed Mathematice tantum confide-

vando.  Tnde caveat Lector ne per bujufmodi woces cogitet me
L [pecicms.
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Jpeciemvel modum aélionis, caufamve aut rationem phyficam alicubi defe-
nire, vel Centris (quce [unt pun&a Mathematica) vires veréd & phyfice
toibuere, [i forte aut Centra trabere aut vires Centroram effe dixero. And
in'the End of his- Opticks : Qua caufa efficiente be attradtiones [ fc.
gravitas, vifque magnetica & electrica] peragantur, bic non inquiro,
Duam cgo Attraclionem appello, fieri [ane poteft ut ea efficiatur impulfn
wel alo aliquo modo neb:s incognito. Hanc vocem Atiraétimis ita hic ac-
cipi velim ut in univer[um. folummodo vim aliquam fignificare intelliga-
tur qua corpora ad fe mutuo tendant, cuicunque demum caufee attribuenda
Sit illa wis.  Nam ex Phenomenis Nature illud nos prius edoélos oportet.
que1ams corpora feinvicem attrabant, @ quanim [int leges & proprietates
yftius attractionis, quam in id inquirere par fit quanam cfficiente canfa pe-
ragatur attratia. And a little after he mentions the fame Actra-
&ions as Forces which by Phenomena appear to have a Beingin
Nature, tho’ their Caufes be not yet known ; and diftinguifties
them from occult Qualitics which are {uppofed to flow from the
fpecifick Forms of things. And in the Scholium at the End of
his Principles, after he had mentioned the Properties of Gravity,
he added : Rationems wero harum Gravitatis proprictatum ex Phenome-
nis nondum potui deducere, & Hypothefes non fingo. Quicquid enim ex
Phanomenis non deducitur Hypothefis wocanda eft'; & Hypothefes feu M~
saphyfice Jen Phyficee, fen Qualitatum occultarum, [enMechanice,in Phi-
lofophia experimeniali locum non habent. Jatis eft quod Grawitas
revera exiffat & agat [ecundum leges @ mobis expofitas, & ad Corporum
celeftium & Maris nofbri motus omnes [ufficiar. And after all this, one
would wonder that Mr, Newtor fhould be refleéted upon for not
explaining the Caunfes of Gravity and other Attractions by Hy-
potheles ; as if it were.a Crime to content himfelf wich Certain-
tics and let Uncertainties alone. And yet the Editors of the
Afte Eruditorum, (a) have told the World that Mr. Newton denies
thas the caufe of Gravity is Mechanical, and that if the Spirit or
Agent by which Eleérical Actration is performed, be not the
Ether or fubtile Matter of Cartes,itis lefs valuable than anHypothe-
fis, and perhaps may be the Hylarchic Principle of Dr.Henry Moor :
and Mr. Leibnitz (4) hath accufed him of making Gravity a-
nacaral or.eflential Property of Bodies, and an occult Quality
and Miracle.  And by this. fore of Railery they are perfwa.
ding the Germans that Mr. Newton wants Judgment, and was not
abic to invent the Infiniteimal Method,

(@) Avno 1714, menfe Martio, p. 141. 142, b Ir tradatu de Bonitate Dei
& i Epifiolis ad D. tlartfocker & alibi. T
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It muft be allowed that thefe two Gentlemen differ very much
inPhilofophy. The one proceeds upon the Evidence arifing from
Experiments and Phznomena, and ftops where fuch Evidence is
wanting ; the other is taken up with Hypothefes, and propounds
them, not to be examined by Experiments, but to be believed
without Examination. The one for want of Experiments to decide
the Queftion, doth not affirm whether the Caufe of Gravity be
Mechanical or not Mechanical : the other that it is a perpetual
Miracle if it be not Mechanical. The one “by way of Enquiry)
ateributes it to the Power of the Creator that the leaft Particles of
Matter are hard : the other attributes the Hardnefs of Marterto
confpiring Motions, and calls ita perpetual Miracle if the Caufe
of this Hardnefs be other than:Mechanical. The one doth not
affirm that animal Motion in Man is purely mechanical: the other
teaches that itis purely mechanical, the Soul or Mind (according
to the Hypothefis of an Harmonia Prefabilita) never aéing upon
the Body foas to alter orinfluence its Motions. The one teaches
that God (the God in whom we live and move and have our Be-
ing) is Omniprefent ; but not as a Soulcf the World: the other
that he is not the Soul of the World, but INTELLIGENTIA
SUPRAMUNDAN 4, an Intelligence above the Bounds of
the World ; whence it feems to follow that he cannot do any
thing within the Bounds of the World, unlefs by an incredibls
Miracle. The one teaches that Philofophers are to argue from
Phaznomena and Experimentsto the Caufes thereof, and thence te
the Caufes of thofe Caufes, and fo on till we come to the firfk
Caufe : the other that all the Aé&ions of the firft Caufe are
Miracles, and all the Lawsimpreft on Nature by the Will of God
are perpetual Miracles and occule Qualities, and therefore not
to be confidered in Philofophy. But muft the conftant and uni-
verfal Laws of Nature; if derived from the Power of God or
the Action of a Caufe not yet known to us, be called Miracles
and occult Qualities, thatis to f{ay, Wonders and Abfurdities ?
Mutt all the Arguments fora God taken from the Phznomena of
Nature be exploded by zew hard Names? And muft Experimental
Philofophy-be exploded as ssiraculous and abfurd, becaufe it afleres
nothing more than can be proved by Experiments, and we can-
riot yet prove by Experiments that all the Phznomena in Nature
can be folved by meer Mechanical Caufes? Certainly thefe
things deferve to be better confidered.

ER RATA. Peg199.iir. 14 put an Aerisk () after ibe Word Lotre:.



