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| bufes committed by Mathe-
| maticians, inVirtue of the Au-
thority they derive from theiy
the Author of the AMinute
Philofopher, in a Libel called the Ana-
Hff, has declared ’emInfidels, Makers of
Infidels, and Seducers of Mankind in
Matters of the higheft Concernment :
This he profefles to have done, not from
any real Knowlege of his own, but from
the credible Information of others; but
- he has neither produc’d his Informers, nor
- provedthe Accufation in any one Inftance ;
~ and therefore it is Defamatory.

A 2 But




A VinpicaTtion, &%.
But they affame an Authority it feems,in

T hings foreign to their Profeffion, and un-
dertake to decide in Matters whereof their
Knowledge can by no Means qualify them
ro be competent Judges :  Andasthis Prac-
tice, if not prevented, may be of dan-
gcrous Confequence; he has undertaken
to enquire into the Objedt, Principles
and Method of Demonftration, admitted
by the Mathematicians of the prefent Age,
with the fame Freedom, he fays, they pre-
fume to treat the Principles and Myfte-
riesof Religion, to the end, thatallMen
may fee what Right they have tolead or,
what Encouragement others have to fol-:
low them. :

And whereas Sir I/zac Newton has pre-
fum’d to interpofc in Prophecies and Re-
welations, and to decide in religious Af-
fairs, it has been thought proper to begin
with his Method of Fluxions, and to
try what cow’d be done with that Me-
thod, with the Inventor himfelf, and with
his Followers: And what has been done
with *em every intelligent Reader is able
ro judge.

If
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If thisWriter may be credited, the Ob-
jects about which the Method of Fluxi-
ons is converfant, are difficult to conceive
or imagine diftin&ly ; the Notions are
moft abftra®ed incomprehenfible Meta-
phyfics, not to be admitted for the Foun-
dations of clear and accurate Science;
the Principles are obfcure, repugnant, pre-
carious ; theArguments admitted in Proofs,
are fallacious, indire&, illogical; andthe
Inferences and Conclufions not more juft,

than the Conceptions of the Principles
are clear. |

.

How far the Credulous and Injudicious
may become infected by this uncommon
Way of treating Mathematics and Mathe-
maticians, isnot eafy to forefee, and there-
fore it will be neceffary to give a fhort Ae-
count of the Nature of Fluxions, and of
the Objects about which the Method is
converfant ; and when it fhall be made
apparent, that this Author has not under-
ftood the Metaphyfics he wou'd refute;
it will not be difficult to defend the Prin-
ciples and their Demonftrations, from any
Impatations of Fallacy or Repugnancy,

' which

3
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which have yet been pointed at by him
or any other Writer.
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“ In the Method of Fluxions, Sir
Ifaac Newtron confiders mathematical
Quantities, not as compoled of the
{malleft Parts, but as defcribed or ge-
nerated by continual Motion. = Lines
are defcribed, and by being defcribed
are generated, not by an Appofition
of Parts, but by the Motion of Points;
Surfaces by the Motion of Lines, So-
lids by the Motion of Surfaces, Angles
by the Rotation of their Sides, Times
by a continual Flux, andfoof the reft.
And by confidering that Quantities, in-
creafing in equal Times, and generated
by increafing, become greater or lefs,
according as the Velocity with which
they increafe and are generated,is greater
or lefs, he found a Method of deter-
mining the Quantitics themielves from
the Velocities of the Motions, or of
the Increments, with which they are
génerated; calling the Velacities of
the Motions or of the Increments
Fluxions,and the Quantities generated
Fluents. The
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The momentancous Increments or De-
crements of flowing Quantities, he elfe-
where calls by the Name of Moments,
and confiders the Inctements as added or
affirmative Moments, and the Decrements
as fubduted or negative ones : By Mo-
ments we may underftand the nafcent or
c¢vanefcent Elements or Principles of finite
Magnitudes, but not Particles of any de-
terminate Size, or Increments actually
generated ; for all fuch are Quantitics
themfelves, generated of Moments.

The Magnitudes of the momentaneous
Increments orDecrements of Quantities are
not regarded in the Method of F luxions,
but their firft or laft Proportions only ;
that is, the Proportions with which they
begin or ceafe to exift: Thefe are not
their Proportions immediately before or
after they begin or ceafe to exift, but the
Proportions with which they begin to
exift, or with which they vanifh. If the
Lines AC and BE are fuppofed to be ge-
nerated in the fame Time, by the Mo-
tions of the Points A and B, to C and
E; and if by contipuing the Motions of

- thofe
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thofe Points to D and F, they generdte
D C and EF, fynchronal Increments of
AC and B E; it isevident that the Points
D and F may flow back in the
A B fame Time to C and E, and
by flowing back perpetual-
ly leffen the Magnitades of
thofe Increments till at laft they
vanifh together,when the Points
D and F come tocoincide with
C and E: Now the ultimate
. Ratio of thefe Increments- is
D k that Ratio with which they
vanifh and become nothing s
ot the Ratio with which they ceale to
be: And the firft Ratio of them is the
Ratio with which they begin to exift, at
the very firft fetting out: of the Points

from C and E towards D and F.

O

Hence, if the deferibing Points move
back to C and E, in the fame Time
wherein by moving forward they gene-
rated the Increments DC and EF; and
in returning have every where the fame

" Velocities, at certain Diftances from C and
“ B, which they had: at thofe’ Diftances

m
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in going forward ; the laft and firft Ratios
of the Increments will be equal, or they
will vanifh, and become nothing, with the
very fame Ratio with which they began
to exift. |

 Hence likewife it:appears, that to ob-
tain the laft Ratio of {ynchronal Incre-
ments, the Magnitudes of thofe Incre-
crements muft be infinitely diminifh’d. For
their laft Ratio is the Ratio wich which
they vanifh ot become nothing : Butthey
cannot ~ vanifli or become nothing, by a
conftant Diminution, till they arcinfinite-
ly diminifhi’d ; for without an infinite
Diminution they mutft have finite or af-
fignable Magpitudes, and while they

have finite or affi gnable Magnitudes they
cannot ‘vanifh.

The altimate Ratios with which fyn.
chronal Increments of Quantities vanifh,
are not the Ratios of finite Increments,
but Limits which the Ratios of thofe In-
crementsattain, by having their Magnie
tudes infinitely diminifh’d : The Proporti-
ons of Quantitics which grow lefs and

B lefs

y
]3:
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lefs by Motion, and at laft ceafe 'to be;
will continually change, and become dif-
ferent in every fucceflive Diminution. of
the Quantities themfelves : And. there
are certain determinate Limits to. which
allfuch Proportions perpetually tend, and
approach nearer than by any afiiguable
Difference, but never attain’ before the
Quantities themfelves -are ‘infinitely  di-
minifl’d ; or till the Inftant they evanefce
and become nothing. © Thefe Limits  are
the laft Ratios withwhich fuch: Quan.
cities or their Increments vanifhvor ceafe
to exifty and they are the fitft Ratios
with whichQuantitics or the Increments of
Quantities; begin to arife or come into
being. * ‘ fint

Quantities, and the Ratios of Quanti-
ties, which conftantly tend to an Equali-
ty, by a Diminution of their Difference,
and before the End of fome finite Time
approach nearer to an Equality than by
any affignable Difference, at laft become
equal. For they become equal. when

the Difference between them  vanifhes

or becomes nothing ; and it will
| vanifh



| e

A ViNpicaTioON, & 1L
vanifh or become nothing by being in-
finicely diminifhed : It the Quantities AC
and A D perpetually tend to an Equality,
either by the Motion of the Point D to
C, or'by that of C to D; they will be-
come equal, and their Ratio a Ratio of
Equality, when their Difterence C D, by
a conftant Diminution, vanifhes and be-
comes nothing, which it will do under a
Coincidence of the two Points.in C or
D; and then ecither AD becomes AC,

and fo i or i is a Ratio of Equa-
AC AC AD

lity, or elfe AC becomes AD and Yo

becomes -A—D--;which isalfe a Ratio of
AD

Equality.

The Fluxions of Quantities are very
nearly as the Increment s of their Fluents
generated in the leaft equal Particles
of Time: 1If CD and ETF be Increments
of the Fluents AC and BE, defcribed
in the leaft equal Particles of Time; the
Fluxions in the Points C and E will be
nearly as the Increments DC and EF.
For fromithe exceeding Smallnefs of the

g B2 Times
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Times it is evident that the Points D and
F, muft be extreamly: near to C and E;
and by Confequence however the Velo-
cities are accelerated or retarded thro’ the
Spaces CD and EF, they will be very
ncarly the fame in D and F as they were
in Cand E : But Velocities which are ve-
ry ncarly uniform, will be very nearly
_propo_rtional to the Spaces defcribed by
them in equal Times; and therefore the
Velocities in the Points C and E, which
arc the Fluxions of AC and BE in thofe
Points, will be very nearly as the Incre-
ments DC and EF, delcribed in the leaft
equal Particles of Time. '

The Fluxions of Quantities are acci-
rately in the firft or laft Proportions of
their nafient or evanefcent Increments :
T hus the Fluxions of AC and BE, in the
Points C and E, are in the fisft or laft
Ratio of the Increments CD and EF.
For the firft or laft Ratio of the Incre-
ments CD and EF, is the Ratio with
which they begin or ceafe to exift: But
the Ratio with whichthey begin or ceafe
to exift, is the fame with the Ratio of the

Velocities
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Velocities in C and E, which are the
Fluxions in thofe Points ; and confequent-
ly the Fluxions in C and E are in the
firft or laft Ratio of the Increments CD
and EF.

The Flaxions of Quantities gre only
the Velocities with which thofe Quanti-
ties begin to be generated or increafed ;
or the Velocities with which the gene-
rating Quantities begin to fet out 5 not the
Velocities they have after moving thro’
Spaces of any finite or affignable Mag-
nitudes: And therefore if two mathema-
tical Quantities fet out together, and be-
gin to move with Velocities which are
as 4 and &, they muft begin to- defcribe
Spaces in the fame Proportion with ¢ and
5 or the Proportion with which the
Spaces begin to exift or to be defcribed,
muft be the fame with that which the
Velocities haye at the very Beginning of
the Motion. For in the very Beginning
ofthe Motion there is neither any Change
of Velocity from Acceleration or Retar-
dation, nor Difference of Time.

Hence

x
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Hence it appears that to obtain the
Ratios of Fluxions, the correfponding
fynchronal or ifochronal Increments muft
be leflened in infinitum. For the Mag-
nitudes of {ynchronal or ifochronal In-
crements muft be infinitely diminifhed
and become evanefcent, in order to obrain
their firft or laft Ratios, to which Ratios
the Ratios of their correfponding Fluxions
are equal.

Hence likewife it appears that the Mo-
ments of like Quantities, compared with
each other, are in Ratios compounded of
the Ratios of the generating Quantities,
taken when firft they begin to move, and
of the Velocities with which they fet
out: Or in Ratios compounded of the
Ratios of the generating Quantities When
firft they begin to move, and of the firft
Ratios of their fynchronal nafcent Incre-
ments. The Moments of Lines there-
fore are as the gencrating Points and as
the Velocities with which they begin
to move taken together: The Moments
of Surfaces, which become greater or lefs
by carrying of moveable Lines along im-

moveable
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moveable ones, are in Ratios compound-
ed of the Ratios of the moving Lines,
and of their firft Velocities, or firlt Ra-
tios of the Increments which begin to
rile with thofe Velocities: And the whole
Motion by which Squares or Rectangles
bagin to alter, cither from an Augmenta-
tion or Diminution of their Sides, is the
Sum of the nafcent Motions of thofc
Sides, or the Sum of the nalcent Incre-
ments arifing with the firlt Motions of
the Sides: For the Proportion of nafcent
Increments is the fame with that of the
Motions with which they.begin to be
generated.

From this fhort Accomnt of the Na-
ture of Fluxions, compared with the Ana-
Hyft, it appears that the Author of that
Paper is greatly miftaken in the Object
of ’em; and he is alfo miftaken in the
Principles: For he thinks the Moment
or Fluxion of a Recangle, contain’d un-
der two indeterminate Quantities A and
B, from whence are deduc’d Rules for
obtaining the Momentsor Fluxions of all
other, Products or Powers whatever, is

= ne

Iy
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no where truly determin’d by Sir f/aac
Newton : But he ought to have read Sir
Ifaac with more Care and Attention
than he feems to have done; beforechefet
ap to decide and -dictate: in Matters of
this Nature; and ‘he wou’d do well yet
to read him with Attention, " 7

If any Rectangle CK be’ increafed
from an Angmentacion of its: Sides by
Motion, fo as that DK becomes: L'G in
the fame Time that D'C becomes' EG 5
the Moment of that Rectangle isthe Sum
of the Re@angles of DK into the Mo-
ment of DC, and of DC into the Mo-
menr of DK : That is, putting A and B
for the Sides DK and DC, and #and &
for their relpective Moments, the' Mo-
ment of ‘the Reéangle AB will be

Ab4Ba.

For the Gnomon CGK in the Inftant
it begins or ceales to exift is the Mo-
ment of the Rectangle CK: Burthe firft
or laft Ratio of that Gnomon to the
Sum of the Re&angles LD and FC isa
Ratio of Equality : For the- Difference

between
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between the Gnomon and the Sum of
thofe Rectangles perpetually leffens, by
a conftant Diminution of the Increments

B 140G FD and
DH, or
byanAp-
proachof
the Points
IK F and H
! towards

G . H L Djs as
will be manifelt on taking the Ratio
between the faid Gnomon and the Sum
of the Re&angles, at feveral Diftances of
the Points F and H from D: For what-
ever be the Magnitudes of @ and &, when
F and H firft begin to move back to-
wards D, the Gnomon CGK and Sum
of the Re&tanglesL.D and F C, will be as
Ab 4+ Bayba and Ab 4 Ba; when
thofe Points, by moving towards D, have
leflen’d the Increments of DK and DC
to +2 and ¢4, the Gnomon and Sum of
the Re&tangles will beas A6y Ba 164
and A4 4 Baz; when they have leffen’d
the Inerements to 12 and : 4, the Gno-
mon and Sum of the Rectangles will be
; > as

17
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as Aby.Ba3aband AL Bay andas
Aby+Bayrisab and Ab4Ba, when
they have leflen’d thofe Increments to
32 and s 4: Hence it appears, that un-
der a conftant Diminution of the Incre-
ments « and &, by the Motion of the
Points F and H towards D, the Gnomon
CGK and the Sum of the Rectangles
C F and D L, conftantly tend to an Equali-
ty by a continual Diminution of their
Difference F H, and that they become
equal, and their Ratio becomes a Ratio of
Equality, in the Inftant that Difference
vanifhes and the Points F and H coincide
with D ; or in other Words the Gnomon
and Sum of the Re&anglesL D and F C be-
gin or ceafe to 4e under aRatio of Equali-
ty - And therefore the Sumof thofe Rect-
angles, or A 6+ B 2, isthe Moment of A B.

Hence,the GnomonCGK,orA 4B
+ab, found by rtaking the Difference
between the Reétangles EL and CK,
or by dedu&ing the Rectangle AB from
a Rectangle contain’d under the Sides A
and B increafed by their whole Incre-

ments, is not the Moment or Fluxion
of
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of the Rectangle A B, except in the ve-
ry Inftant when it begins or ceafes to
exift: And this will alfo appear by con-
fidering it in another Light. For the
Moment of the Rectangle CK, or the
Motion with which it firlt begins to al-
ter, either by increafing or decreafing,
is the Sum of the nafcent Motions of its
Sides; and the nafcent Motions of its
Sides, are meafurd by their refpec-
tive Maguitudes in the very Inftant they
firlt begin to change, and by the Velo-
cities with which chey begin to move
taken together ; and the Velocities with
which the Sides begin to move being in
the firft Ratio of the momentaneous Spaces
which arile with ’em ; it follows that
the Sum of the nafcent Motions of the
Sides, is the Sum of DK multiply’dinto
DH in its nalcent State, and of CD
multiply’d into DF in its nafcent State :
But DH and DF in their nafcent States,
are the Moments of DC and DK : And
therefore the whole Moment of the
Rectangle AB, is A4+ Ba.

£ 2 In
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In determining the Moments of Quan-
tities, Sir Ifazac Newton exprefly tells
us, that we are only to confider the
Ratios with which they begin or ceafe
to exift ; and to obrain thole Ratios, it
is not neceflary that the infochronal In-
crements fhowd have finite Magnitudes.
« Cave tamen intellexeris  particulas
<« finitas, fayshe, Particule finite non
<« funt Momenta, [ed Quantitates ipfe
<« ex Momentis gemite. Intelligenda
<« funt Principia_jamjam nafcentia
<« finitarum Magnitudinum. Neque
<< enim [pectatur iw boc Lemmatemag-
<« yitudo Momentorum, [ed prima na-
<« frentium proportio. And in another
Place, ¢ Fluxiones funt quam proximé
oyt Fluentium Augmenta aqualibus
<« Temporis ' particulis quam Mminimis
<« gensta, ¢t, Ul accurate loquar, funt
<« i primd ratione Aungmentorum na-
< fremtinm; exponi antem poffunt per
< lieas quaftunque, que funt ipfis
« ppoportionales. And again, Stquan-
“‘do facili rerum conceptui confulens
e dixero Quantitates quam MINImas,
v wel evaneftentes, vel ultimas y cave

<« intelligas
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““ intelligas quantitates magnitudine
““ determinatas, fed cogita femper di-
«« minuendas [ine limite.

From thefe Paffages it appears, that
the Gnomon CGK in its nalcent or
evanefcent State only, or in the Inftant
it begins or ceafes to exift, is the Moment
or Fluxion of the Rectangle CK ; and in
a nafcent or evanefcent State, when on-
ly the Increments of Quantities become
their Moments, its Ratio to A& +Ba,
which is the Sum of the ReétanglesL D
and F C, is a Ratio of Equality.~ By di-
minithing the Magnitudes of 2 and 4,
which are Increments of DK and DC,
it is obvious that the Gnomon C GK di-
minifhes fafter in Proportion, than the
Sum of the Rectangles F Cand D L does s
and by diminifhing fafter, it continually
approaches to an Equality with that Sum,

and attains the Equality only, when their
Difference F H becomes evanefcent, that
is, when the Points F and H come to
coincide with D ; fo that here is no Ar-
tifice or falfe Reafoning ufed, to get rid
of HF, ot 44, that Term having no

Exiftence
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Exiftence at the very Beginning of the
Motion, or in the nalcent State of the
Augments.

After Sir Ifaac had fo exprefly told
us what he meant by Momeats and
Fluxions, and by nafcent or evanelcent
Quantities, one wou’d imagine it impof-
fible to have miftaken and mifreprelented
him in the Manner this Author has done.
He feems indeed to have been lead, or
rather to have been deccived, by an Opi-
nion that there can be no firft or laft
Ratios of mathematical Quantities or of
their ifochronal Increments generated or
deftroy’d by Motions imagining that no
fuch Quantities, by any Divifion of Di-
minution whatever, can be exhaufted or
reduc’d to mothing: Buc if Lines, Sur-
faces and Solids can be generated or aug-
mented by the Motion of Points, Lines,
and Surfaces, they may likewife be de-
ftroy’d or diminif’d by the Motion of
the {ame Points, Lines and Surfaces, in
returning to the Places from whence
they firft fec out. While a generating

Quantity moves back thro’ the fame
Space

T T — - . — >
2 Rl R e b o Bl b o e e R
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Space it before defcribed in moving for-
ward, the Quantity generated, or its
Avgment, continually leffens; and by
pcricvcrmg in a State of decreafing, it
muft in fome finite Time vanifh and be.
come nothing ; and therefore mathema-
tical Quantities, by a conftant Diminu-
tion, may be reduc’d to nothing: And
fuch as are thus generated or deftroy’d
in equal Times by Motion, or which a-
rife and vanifh together, will arife or va-
nith under-certain Ratios, which are their
firft or laft Ratios; or the Ratios with
which they begin or ceafe to be: But
it may be necefflary to perfue this Cale a
liccle farther, and fee whether Sir Ifzac
Newton’s Demonftration of it cannot be
defended, and proved. to be geometrical.

‘“ Suppofe any Rectangle AB aug-
“ mented by continnal Motion ; and
‘“ the momentaneous Increments of its
Sides A and B to be denoted by # and
65 the Moment of the generated Re&-

‘6

- ‘¢ angle mll be meafured by A4+ Ba.

¢« For

$3
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¢« For when the Sides A and B want-
¢t ed half of their Moments, the Rect-
« angle was A—j2 xB_ibor AB 3 Ab
«« _tBatiab: And as foon as the
< Sides A and B are augmented by the
<« other halves of their Moments, it be-
« comes At+:axBt36, ot AB+3AL
¢« 1.:Ba3ab: From' this Reétangle
¢« deduét the former, and there will re-
¢« main A 4 4Ba+ Therefore the Incre-
¢« ment of the Rectangle A B, generated
¢« with 2 and & the whole Increments
¢« of the Sides, is A4 Ba.

Now, in determining the Moment of
a Rectangle, there is nothing to be con-
fidered, when it firft begins to be aug-
mented by the Motions of its Sides, but
the Sides themfelves and the Velocities
with which they begin to move; or the
Sides and the firft Ratio of the Spaces
defcribed by them. And therefore the
true Moment of the Rectangle AB, or
the Law according to which it begins to
be augmented, on the Principles -of Sir

Ifaac Newton, will only be the Sum of
| the
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the Re@angles A6 and Bay for the
Sides A and B begin to move with Ve-
locities which are as & and 2: But this
Moment A & 1B 4, is manifeftly equal to
the Difference between the Re&angles
Atia yByiband A_jaxB—10;
and therefore Sir Ifaac’s determination
of it is geometrical.

From the ‘foregoing Principle fo  de-
monftrated, the general Rule for finding
the Moment or Fluxion of any Power
of a flowing Quantity, is eafily deduc’d:
It is ealy, from hence; to infer that the
Moment or Fluxion of A”is as zA»—1,
or that the Fluxion of x* is as zx#—1:
But becaufe this is alfo determined in a
manner feemingly different, by SirZ/aac,
in his Introduétion to the Quadrature of
Curves, the Author of the Analyft ob-
ferves, ¢¢ That there feems to have been
‘« fome inward Scruple or Conicioufnefs
¢ of Defect in the foregoing Demon-
¢ ftration.” And he repeats the fame
Refle&ion inanother Place, adding with-
al, “ That Sir Ifaac was not enough
¢« pleafed with any one Notion fteadily

D s
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¢t ¢o adhere to it : But Refle&ions of
this Nature deferve no Regard unlefs it
be allowable, by way of Return, to ob-
{erve that the Perfon who makes ’em
has very often been guilty of like Prac-
tices himfelf. *

The Proof given in the Introduction
to the Quadratures, is faid to be a moft
inconfiftent way of arguing ; as pro-
ceedingtoa certain Point of the Demon-
ftration upon Suppofition of an Incre-
ment, and then in a fallacious Manner,
fhifting the Suppofition to that of no In-
crements and to fhew the Inconfifteny
with greater. Force, a Lemma is' pre-
mifed by Way of Axiom; as if fome ve-
ry obvious and natural Application of
an apparent Truth, wou'd at once over-
turn the Whole of Sir [fzac’s Demon-
ftration : But that Lemma, however true
in it felf, is no Way pertinent to the
Cafe for which it was intended ; and

therefore

—_

* See his new Theory of Vifion 5 his Treatife
on the Principles of Human Knowlege ; and feme
later Undertakings of equal Importance,
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therefore fuch Inferences as arc made in
Virtue of it, with relation to the Point
in difpute, are illegitimate, and inconfiftent
with the Rules of true reafoning.

Nothing is more plain and obvious,
than that Quantities which begin to exift
together under certain Proportions, and
with certain Velocities ; may become
evanefcent and ceafe to exift, under the
{fame Proportions and with the fame Velo-
cities ; and thisis all Sir Ifaac fuppofes in
that Determination of the Fluxion of x";
and it is not very obvious, that the Lemma
which this Author has hit upon, is ap-
plicablc to Cafes of fuch a Nature,

That the Reader may fec how firi&-
ly Sit Ifaac Newton haskept to the fame
Principle in this Determination, how
fteadily he adheres to the fame Method,
and how ill the Author of the Analyft
has proved hisImputations ; it will be ne-

ceffary to perfuc this Point, and confi-
der the Proof it felf.

D= Let
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Let it be required to find the Fluxis
on of x*, fuppofing x to increafe uni-
formly.

Suppole # in any finite Particle of
Time, to become greater than before, by
a finite Increment, whofe Magmtud_e is
exprels’d by 2. Then, in the fame Time
that x, by flowing becomes x 3.0, the
» Power of x will become x” 1 zoxn—1
355 ;’” orxn—2 . €5, Confequently the
Magpnitudes of thc {ynchronal Increments
of x and of x7, areto eachother as 1 and

l —-— - S
nx— ox*—* 3+ &¢c. Now, let the
2

Increments decreafe by flowing back, in
like Manner as they increas’d before by
flowing forward, and continually grow
lels and lefs till they wvanith; and their
ultimate Ratio, that is, the Ratio with
which they become evancicent, will be
exprefs'd by r and#x#—%: But theFluxi-
ons of Quantities are in the laft Ratio
of their evanefcent Argumentss and by
Confequence the Fluxion of & is to that
of x% as 1 to wxn—1, In
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In this Computation, Sir J/zac cndes.
vours to colle&t the Proportion with
which the ifochronal Increments of x and
of x#, begin or cealc to exift: Their
Proportion gbtain’d on Suppofition that
o is fomething, is allowed to be the fame
(/-

withthatof 1 and mx»— 4.

Je. And it muft be acknowleg’d thae
this Ratio has a Limite dependent on the
Magnitude of o, which Limite it cannot
attain before the Increments are in.
finitely diminif'd and become eyane-
fcent 5 and when, by an infinite Diminu-
tion, they become evanefcent, no
other Terms of their Ratio. will be af-
fected, fo as to vanith with ’em, but
fuch ‘as are govern’d or regulared by
them: In the Inftant therefore thar o va-
e _n

OX¥%

nifhes, 0x"—2 and all enfuing Terms

of the Scries abfolately vanifh together ;
but the Terms t and #a»—t remain in-
vatiable under all poffible Chapges of the

- Increments, from any finite Degrees of
- Magnitude whatever, even till they be-
: come
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come evanefcent : They therefore exprefs
the laft Ratio, under which the ifochro-
nal Increments of x and x* vanifh, or the
Proportion of the Velocities with which
thofe Increments ceafc to exifts Sir Ifaac
Newton then rightly retain’d ‘em for
the Meafures of the Ratia of the Fluxi-
ons of x and x?, tho’ got in Virtue of
his firft Suppofition ; ‘and the Fallacy,
the Inconfiftency, lies on the Side of
this Author ; who wouwd have them rc-
je@ed on the Authority of 2 Lemma
not to the purpofe. |

" To make this Point ftill more plain
and obvious, 1 fhall propofe the reafoning
in a ftronger Light : It amounts there-
fore to this, or may in other Words,
be thus expreffed : If x be fuppos’d to
flow uniformly, the Fluxions of x and
x» will be as t and zx"1. For inthe
fame Time that » by flowing, becomes
x40, xn will become x 10 *, which by
the Method of infinite Series, is equal to

x'-}-uox“—'.{.'f.z_”_ ox"—* 4 c. Confe-
quently,
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quently the Increments of x and x, ge.
nerated in the fame Time, are ¢ apg

20N a :‘” 0*x* ¢ +-¢. But the na-

et

{cent or evanefcent Increment of X" isas
itsFluxion ; and in either of thefe States
' n*_n

the Ratio of mox*—1 + 0 x?—2 Ja
Ge.to nox*—"is aRatio of Equality : Foras
theMagnitude of o becomes lefs and lefs, the
;

24 2._” R =N tec.
and #0x*—"* conftantly tend to an Equali-
ty, by a continual Diminution of theis
Difference ; and they become cqual, and
their Ratio becomes a Ratio of Equality,
when their Difference vanithes ; that is,
in the Inftant 0 becomes evanefcenr, orin
the Tnftant that the Inerement of x* firft
begins to exift: For as they vanifh toge-
ther under a Ratio of Equality, fo they
begin to exift together under the fame
Ratio ; and therefore in the nalcent or
evanelcent State of o, the Fluxions of x
and x*, are as o0 and #ox*—"'  which are
manifeftly toeach otheras 1 and zx"—:

Quantities #ox»=" 3.

Hence

3t
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Herice it appears, that this Method of
finding the Fluxion of x”; upon a Sup-
pefition that x flows uniformly, is the
very fame with that of finding the Fluxi-
on of a Reétangle, as it is defcribed in
thefecond Book of the mathematical Prin-
ciples : For, as ab the Difference be-
tweenAb 1. Batab andAb+ Bagrows
lefs and lefs perpetnally, Dy diminithing
the fynchronal Increments of the Sides
of the Re@angle, and at laft evancices,
and in the lnftant of its Evanefcence,
the Gnomon Ab3xBatab becomes
equal to the Sum of the ReQangles A &

and Be; fo ”z:”o’x”—’—{-@c. the Dif-

n:_n
ference between #ox»— "4 0:x"" =
y

&, and mox"— grows lefs and lefs per-
petually, by diminifhing the Increment
0, and arlaft evanefces, and in the In-
n:—n

-

{tant of its Evanefcence #0x"—" 4

prxn—: 1 B¢, becomes equal to #0X" "
And as the Gnomon AbyBayab is
not the Moment or Fluxion of the

Re@angle AB, but in the Inftant of its
be-
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becomingequalto A & 4B e, fomox"—"
9 :” 0*x"—* - @¢. is not the Moment
or Fluxion of x”, but in the Inftant of
its becoming equal to #ox*—",

- The Author of the Znalyft therefore,
is greatly miftaken; in thinking Sir
Ifaac found the Fluxion of x”, by a
Method different from that he ufed in
finding the Fluxionof a Rectangle, con-
tain’d under two  flowing Quantities:
He fteadily adheres to one and the fame
Methedj: hamely, that of taking the
fitlt or laft Ratios of Quantities, -or of
theit ifochronal Increments, - for the Mea-
fures of the Ratios «of their Eluxions ;s
and ufes no illegitimate Atifice to ob-
tain thefe firt of laft: Ratios; unlefs it
be accounted illegitimate to fuppole that
mathematical Quantities can be gene-
tated ‘and deftroyed by Motion.

It jsipretended, ¢ That the Method
i for finding theFluxion of a Rectangle
“ of two’ flowing Quantities, s it is
« fet fosth in the Treatife of Quadra-

E ‘¢ tures,

33
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¢« fures, differs from that found in thé
<« fecond Book of the Priunciples, and is
« in Effe& the fame with that ufed in
¢« the Caltulus differentialis: For the
¢« fuppofing a Quantity infinitely” di-
“ minif’d and rtherefore rejedting ir;
¢ s in Effe¢t the rejecting an Anfinitefi-
<« mal:” Buat if this Author deduces the
Rule from the firft Propofition in the
Treatife of Quadratures; and confiders
it ever fo little, he “will find it' the very
{ame with that fet down in the fGcond
Book of the Principles: And it is doubt-
lefs in Effect too the fame wich-that ufed
inthe differential Caleulus, 1o far asdif-
ferent Methods can eftect the fame Thing,
but no farther: For Quantities rare ~not
tejeCted in the Method of Fluxions, as
in the differential Calculus, on Ac-
count of their exceeding Smallnefs.

« But accotding to the teceived Prin-
¢« ciples ir is evident, fays he, that no
¢« geometrical Quantity, by being infi-
¢« pitely diminif’d can ever be exhauft-
¢« ed or become nothing.” Now, onthe

reccived Principles of Fluxions, this is
' a
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a dire& ‘Ablurdity  For thefe Principles
fuppofe that marhemarical Quaatities can
be generated by Motien, which he has
not yer thought proper to contradict ;
and confequently they may allo by Mo-
tion be deftroy’d : For Quantities, and
the ‘Augments of Quantities, which in
fome finite Time are produc’d by Mo-
tion, ‘may perpetually grow lefs and lefs
by reverting that Motion; and by -can-
ftantly growing lefs and lefs, they may
come to be infinitely diminithed, or to
be lefs than any affignable Quantities ;
and from being lefs than any affignable
Quantities, the Motion {ftill perfevering,
they muft av laft vanifh and become no-
thing ; atherwife it might be contended
that 2 Body fetting out from any Place,
and, in any firite Time, defcribing a cer-
tain length, coud never by moving back
and returning in the fame Line, arrive at
the Place from whence it firft {et out.

Upon the whole then it appears, that
the Method of Fluxions, as defcrib’d by
Sir Ifaac Newton in his Introduction to
thc Quadrature of Curves, and. in the

E 2 Sfecond
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fecond Book of his mathematical: Prin-
ciples, is not that wretched un-icientifi-
cal Knack fer forth in the Aualyft; but
a Method foundedupon obvious, rational,
accurate and demonftrative Prmmples
It likewife appears, that the Conclufions
do not asife from illegitimate tentative
Ways or Inducions, but follow from
fuch Premifes, and by fuch Arguments, as
dré moft corformable to: the Rules of
Logic and right Reafon: All- the Skill
and Dexterity therefore by this Authot
fhewn, in the Inveftigation of contrary
Errors corre&;mg each ather, -are vain
and impertinent. He has miftaken. .the
Do@rine of Fluxions, and by notrright-
1y diftinguithing its Puncnples from thofe
of the differential Calcuins, has impofed
a falfe Meafure of Moments upon. his
R eadess, and arguing from that falfe Mea-
{ure, has un}u{‘tly chargd Sir ffaac. with
Errors arifing from it ; and, to mend the
Matter, has inftituted Cornputanons to,
fhew how thofe Errors redrefs on¢ ano-
ther, ‘and how Mathematicians by
Means of Errors brmg forth Truth and

Sc:ence
The
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The Difpute between the Followers
of Sir Iﬁzac Newton, and the Author of
the Anralyft, is not about the Principles.
of the differential Calculus, but about
thofe of Fluxions ; and it is whether thefe
Principles in themlelves are clear or ob-
{cure, and whether the Inferences from
them are juft or unjuff, true or falfe,
[cientific or otherwife : We are not con-
cerned abour Infinitefimals or minute Dif-
ferences, but gbout the Ratioswith which
mathematical Quantities begin or ceafe to
exift by Motion ; andto confider the firfk
or laft Proportions of Quantities does not
imply that {uch Quantities have any fi-
nite Magnitudes: They are not the Pro-
portions of firlt or laft Quantities, bur Li-
mits of Ratios; which Limits, the Ratios
of Quantities attain ox/y by an infinite
Diminution of their Magnitudes, by
which infinite Diminution of their Mag-
pitades they become evancfcent and
ceale to exift. If thercfore Quantitics
may ceafc to exift by Motion, and if the
Ratios W;Lh which they become evane-
fcent  be traly derermin’d, it will
follow ghba,t there are no Errors, hows-
cyer

R
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ever fmall, admitred in the Principlesiof
Fluxions; and if no Errors be admiitted
in the Principles; there can be none in
the Concluftons, nor any t6 be account-
ed for in ‘the Arguments by which rhofe
Conclufions are deduc’d from theit’ Pre-
mifes: The Hints therefore, which this
Author has condefcended - to give the
Mathematicians for afcertaining the Truth
of their Conclufions, by mcans of con-
trary Errors deftroying each other, will
probably be left to be farther extended
and apply’d by himfelf, to all the 2006
Purpofes he pleales to extend and apply
them; as having more Leifure, and a
Science more tranfcendental ®, and per-
haps a much greater Curiofity for fuch
Matters, than thex have. :

It has been obferv’d before, that Fluxt-
ons mﬁy be expounded by any Lines
which are proportiona_l to them; and fo
the Analyfis may be inftituted, by con-

fidering

% A Pbhilofopbia prima, a certain tranfcendental
Science {uperior to and more extenfive than

Mathematics, which, he fays, it might behove
ourmodern Analyfts rather to learn than dCfEer._



A ViNDicaTion, &%,
fidering the mutual Relarions or Propor-

tions of finite Quantities, as the Pros .

~portions of Fluxions themfelves. To
this it is' obje@ed, ‘¢ That if, in order
*“ toarrive at thefe finite Lines propot-
tional to Fluxions, there be certain Steps
** made ule of which are obfcure and ir-
‘“ conceivable, it muft be acknowleged,
‘¢ that the Protéeding is not clear, nor
““ the Method f{cientific.” But there
may be many Steps obicure and incon-
Ceivable to Perfons, who are unacquaint-
ed with Sir ffzac Newton's Method of
firft and laft Ratios, with his Do@rine of
Fluxions, and with his Principles of Moti-
on; and yet thofe Steps may appear vety
different to others who haye duly confi-
der’d ’em: And therefore, till it be made
apparent from geometrical Principles that
the fluxional Triangle, which evanefces
upon the returning of the Ordinate of
any Curve to the Place from whence it
firft fet out, cannot in its laft Form,
that is, in the Form it has 4r the Inftant
it becomes evanefcent, be fimilar o a
Triangle conrain’d berween the Tangent,
the AbfCifSextended and theOrdinate of the

fame

te

39



40

i o o e ™ M0 e e o Bebiecand o WO e

A Vawpicartion; &
fime ‘Cutve ; or till it be proved thatisio
Triangle; which is capable  of becoming
evanefcent by a Diminution of its ‘Sides
fromi Motion; can be fimilar - in: its laft
Form to any plain Tridngle whatloever ;
we {hall continue to expound Fluxions by
fuch Right Lines as arc proportional to
them ; and do affert, that the Proceeding is
€lear, and the Method feientific.

F I N8
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TYAGE 10, L2 . -will in moft Cales

continually change. Page 14.L.20.
r. of the Spaces defcribed by them in
equal Times.



