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VINDICATION , fcjV.

N D E R  Pretence ofiom e A- 
buiès committed by Mathe­
maticians, inVirtue o f  the Au-

_______ thority they derive from their
Profeiïion, the Author o f  the Minute 
ÍThilofopher, in a Libel called the Ana- 
b’jt, has declared ’em Infidels, Makers o f  
Infidels, and Seducers o f  Mankind in 
Matters o f  the higheft Concernment:
1 his he profeflcs to have done, not from 
any real Knowlege o f  his own, but from 
the credible Information of  others ; but 
he has neither produc’d his Informers, nor 
proved the Acculàtion in any one Inftance ; 
and therefore it is Defamatory.
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But they aiTume an Authority ,itieetns,in 
Things foreign to their Profeifion, and un­
dertake to decide in Matters whereof their 
Knowledge can by no Means qualify them 
to be competent Judges : And asthis Prac­
tice, i f  not prevented, may be o f  dan­
gerous Confequence ; he has undertaken 
to enquire into the Objeót, Principles 
and Method o f  Demonilration, admitted 
b y  the Mathematicians o f  theprefent Age, 
with the fame Freedom, he fays, they pre- 
fume to  treat the Principles and Myfte- 
riesof Religion, to the end, that all Men 
may fee what Right they have to lead or 
what Encouragement others have to fol­

low them.

And whereas Sir Ifaac Newton has pre­
fum’d to interpofc in ‘Prophecies and R e­
velations % and to decide in religious A f­
fairs, it has been thought proper to begin 
with his Method o f  Fluxions, an/d to 
try  what cou’d be done with that M e ­
thod, with the Inventor himfelf, and with 
his Followers : And what has been done 
with ’em every intelligent Rcâder is able 
to judge.

I f
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A  V i n d i c a t i o n ,  &fc.
If  this Writer may be credited, the O b ­

jects about which the Method o f  F lu x i­
ons is converfant, are difficult to conceive 
or imagine diftindly ; the Notions are 
moil abitra&ed incomprehenfible Meta- 
phyfics, not to be admitted for the Foun­
dations o f  clear and accurate Science; 
the Principles are obicurc, repugnant, pre­
carious ; theArguments admitted in Proofs, 
are fallacious, indired:, illogical; and the 
Inferences andConclufions not more juft, 
than the Conceptions o f  the Principles 
are clear.

How far the Credulous and Injudicious 
may become infeóted by  this uncommon 
W ay of  treating Mathematics and Mathe­
maticians, is not eafy to forefee, and there­
fore it will be neceifary to give a ihort A c ­
count o f  the Nature o f  Fluxions, and o f  
the Obje&s about which the Method is 
converfant ; and when it lliall 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 
Imputations o f  Fallacy or Repugnancy,

which



A  V i n d i c a t i o n ,  & c.
which have yet  been pointed at by  him 
or any other Writer.

“  In the Method o f  Fluxions y Sir 
“  Jfaac Newton coniiders mathematical 
“  Quantities, not as compoíéd o f  the 
“  Imalleft Parts, but as dcicribcd or gc- 
“  nerated by continual Motion. Lines 
“  are deicribed, and by being defcribcd

are generated, not by  an Apportion 
“  o f  Parts, but by the Motion o f  Points ; 
“  Surfaces by  the Motion o f  Lines, So- 
“  lids by  the Motion o f  Surfaces, Angles 
“  by  the Rotation o f  their Sides, Times 
“  b y  a continual Flux, an d foof the reft. 
“  And by confidering that Quantities, in- 
“  creafing in equal Times, and generated 
“  by  increafing, become greater or leis, 
“  according as the Velocity with which 
* * they increafe,and are generated,is greater 
“  or leis, he found a Method o f  deter- 
“  mining the Quantities themfelves from 
“  the Velocities o f  the Motions, or o f  
“  the Increments, with which they are 
“  generated; calling the Velocities o f  
“  the Motions or o f  the Increments 
‘ « Fluxions, and the Quantities generated 
“  Fluents. T h e



The momentaneous Increments or D e­
crements o f  flowing Quantities, he elfc- 
where calls by the Name o f  Moments, 
and confiders the Increments as added or 
affirmative Moments, and the Decrements 
as fubdu&ed or negative ones : By M o ­
ments we may underfland the nafccnt or 
evanefcent Elements or Principles o f  finite 
Magnitudes, but not Particles o f  any de­
terminate Size, or Increments actually 
generated ; for all fuch are Quantities 
rhemfelves, generated o f  Moments.

The Magnitudes o f  the momentaneous 
Increments orDccrements o f  Quantities arc 
not regarded in the Method o f  Fluxions, 
but their firfl or laft Proportions only [ 
that is, the Proportions with which they 
begin or ceafe to exift : Thefe are not 
their Proportions immediately before or 
atcer they begin or ceafe toexift, but the 
Proportions with which they begin to 
cxift, or with which they vanilh I f  the 
Lines A C  and B E are iuppofed to be ge­
nerated in the fame Time, by the M o ­
tions o f  the Points A  and B, to C  and 

; and if by continuing the Motions o f

thofe

A  V i n d i c a t i o n ,  & c.



A  V i n d i c a t i o n ,  & c .  
thofe Points to D and F, they generate 
D  C  and E F, fynchronal Increments o f  
A C  and B E ; it is evident that the Points 

D  and F may flow back in the 
A  B fame Tim e to C  and E, and 

by  flowing back perpetual­
ly leifen the Magnitudes o f  
thofe Increments till atlaft they 
vaniih together,when the Points 
D  and F come to coincide with 
C  and E : Now the ultimate 
Ratio o f  thofe Increments is 
that Ratio with which they 

D  vaniih and become nothing 5
or the Ratio with which they ceaiè to 
b e:  And the firit Ratio o f  them is the 
Ratio with which they begin to exift, at 
the very firit fetting out o f  the Points 
from C and E towards D and F.

Hence, i f  the deferring Point's move 
back to C  and E, in the fame Tim e 
wherein by  moving forward they gene­
rated the Increments D C and E F ; and 
in returning have every where the lame 
Velocities, at certain Diftances from C and
E, which they had at thofe Diftaaccs

in



in going forward ; the lail and firfl Ratios 
o f  the Increments will be equal, or they 
will vanilh, and become nothing, with the 
very lame Ratio with which they began 
to exift.

. L f  : ?  74  i C

Hence likewife it appears, that to ob­
tain the lafl Ratio o f  fynchronal Incre­
ments, the Magnitudes o f  thole Incre- 
crements mull be infinitely diminiih’d. For 
their lail Ratio is the Ratio with which 
they vanilh or become nothing : But they 
cannot vanilh or become nothing, by a 
confiant Diminution, till they are infinite­
ly  diminiih’d ; for without an infinite 
Diminution they mud have finite or af- 
fignable Magnitudes, and while they 
have finite or arguable Magnitudes they 
cannot vanilh.

T h e  ultimate Ratios with which iyn­
chronal Increments o f  Quantities vanilh, 
are not the Ratios o f  finite Increments, 
but Limits which the Ratios o f  thofe In­
crements attain, by having their Magni­
tudes infinitely diminiih’d : The Proporti­
ons o f  Quantities which grow lefs and

B lofs

A  V i n d i c a t i o n ,  & C .



Á  V i n d i c a t i o n ,  & * c.

lefs by Motion, and at lait ceafe to be, 
will continually change, and become dif­
ferent in every fucceffive Diminution o f  
the Quantities themfelves : And there 
arc certain determinate Limits to which 
allfuch Proportions perpetually tend, and 
approach nearer than by any afiignable 
Difference, but never attain before the 
Quantities themfelves are infinitely di- 
miniih’d ;  or till the Initant they evanefce 
and become nothing. Thefe Limits are 
the lait Ratios with which fuch Quan­
tities or their Increments vaniih or ceaie 
to exiit • and they are the firit Ratios 
with whichQuantities or the Increments o f  
Quantities, begin to arife or come into 

being.

Quantities, and the Ratios o f  Quanti­
ties, which conftantly tend to an Equali­
ty ,  by a Diminution o f  their Difference, 
and before the End o f  fome finite Time 
approach nearer to an Equality than by 
any affignable Difference, at lait bccome 
equal. For they become equal when 
the Difference between them vaniihes 
or becomes nothing ; and it will

vaniih



vanifli or bccomc nothing by being in­
finitely diminillied : It the Quantities A C 
and A D perpetually tend to an Equality, 
either by the Morion o f  the Point D to 
C, or by that of C  to D ; they will be­
come equal, and their Ratio a Ratio o f  
Equality, when their Difference C D , b y  
a confiant Diminution, vanifhes and be­
comes nothing, which it will do under a 
Coincidence o f  the two Points in C or 
D ;  and then cither A D becomcs A C ,

and fo or is a Ratio o f  Equa- 
A  C A  C A D

lity, or elfe A  C becomes A D and 
A D

bccomes------ ; which isalfo a Ratio o f
A D

Equality.

The Fluxions o f Quantities are very 
nearly as the Increments o f their Fluents 
generated in the leaji equal particles 
o f Time : I f  C D and E F be Increments 
o f  the Fluents A  C and B E, defcribed 
in the leaft equal Particles o f  T im e; the 
Fluxions in the Points C and E will be 
nearly as the Increments D C  and E F . 
tor  from the exceeding Smallnefs of the

B z Times

A. V i n d i c a t i o n , Ê f c .



A  V i n d i c a t i o n ,  & c.
Times it is evident chat the Points D and
F, muft be extreamly near to C  and E ; 
and by Confequence however the Velo- 
cities are accelerated or rerarded thro’ the 
Spaces C D and E F, thsy will be very 
nearly the fame in D and F as they were 
in C  and E : But Velocities which are ve­
ry nearly uniform, will be very nearly 
proportional to the Spaces deicribed by  
them in equal T im es; and therefore the 
Velocities in the Points C and E, which 
arc the Fluxions o f  A C  and B E  in thole 
Points, will be very nearly as the Incre­
ments D C  and E F, deicribed in the leafl. 

equal Particles o f  Time.

The Fluxions o f  Quantities are accu­
rately in the firjl or lajl Proportions o f  
their nafcent or evanefcent Increments : 
Thus the Fluxions o f  A  C and B E, in the 
Points C  and E, are in the firit or lad 
Ratio o f  the Increments C D  and E F . 
For the firft or laft Ratio o f  the Incre­
ments C D and E F, is the Ratio with 
which they begin or ceai'e to exiit: But 
the Ratio with which they begin or ceaie 
to exift, is the lame with the Ratio o f  the

Velocities



Velocities in C  and E, which are the 
Fluxions in thofePoints; andconfequent- 
ly  the Fluxions in C  and E are in the 
firffc or lail Ratio o f  the Increments C D  
and E F.

The Fluxions o f  Quantities are only 
the Velocities with which thoie Quanti­
ties begin to be generated or incrcaièd ; 
or the Velocities with which the gene­
rating Quantities begin to fee out • not the 
Velocities they have after moving thro’ 
Spaccs o f  any finite or aifignable Mag­
nitudes : And therefore if  two mathema­
tical Quantities fct out together, and be­
gin to move with Velocities which are 
as a and b, they muit begin to defcribe 
Spaces in the lame Proportion with a and 

or the Proportion with which the 
Spaccs begin to exift or to be defcribed, 
muil be the fame with that which the 
Velocities haye at the very Beginning o f  
the Motion. For in the very Beginning 
o f  the Motion there is neither any Change 
o f  Velocity from Acceleration or Retar­
dation, nor Difference o f  Time.

Hence

A  V i n d i c a t i o n ,  & c .



A  V i n d i c a t i o n ,  &fc.
Hence it appears that to obtain the 

Ratios o f  Fluxions, the corrcfponding 
fynchronalor ifochronal Increments muft 
be leiTened in infinitum. For the Mag­
nitudes o f  fynchronal or ifochronal In* 
crements muft be infinitely diminifhed 
and become evaneicent, in order to obtain 
their firft or lail Ratios, to which Ratios 
the Ratios o f  their correfponding Fluxions 

arc equal.

Hence likewife it appears that the M o ­
ments o f  like Quantities, compared with 
each other, are in Ratios compounded o f  
the Ratios o f  the generating Quantities, 
taken when firft they begin to move, and 
o f  the Velocities with which they fet 
out : Or in Ratios compounded o f  the 
Ratios o f  the generating Quantities when 
firft they begin to move, and o f  the firft 
Ratios o f  their fynchronal naicent Incre­
ments. T h e  Moments o f  Lines there­
fore are as the generating Points and as 
the Velocities with which they begin 
to move taken together: T h e  Moments 
o f  Surfaces, which become greater orlcfs 
bv  carrying; o f  moveable Lines along im- 

' " moveable



A  V i n d i c a t i o n , feV.
moveable ones, are in Ratios compound­
ed o f  the Ratios o f  the moving Lines, 
and o f  their firft Velocities, or firft R a ­
tios o f  the Increments which begin to 
riie with thofe Velocities : And the whole 
Motion by which Squares or Re&angles 
begin to alter, cither from an Augmenta­
tion or Diminution o f  their Sides, is the 
Sum o f  the nafcent Motions o f  thofe 
Sides, or the Sum of the naicent Incre­
ments arifing with the firfl Motions o f  
the Sides: For the Proportion ofnafcenc 
Increments is the fame with that of the 
Motions with which they begin to be 
generated.

From this ihort Account o f  the Na­
ture o f  Fluxions, compared with the Ana* 
lyji, it appears that the Author o f  thac 
Paper is greatly miftaken in the Objed: 
ot ’em; and he is alfo miilaken in the 
Principles: For he thinks the Moment 
or Fluxion o f  a Redangle, contain’d un­
der two indeterminate Quantities A  and 
B, from whence are deduc’d Rules for 
obtaining the Moments or Fluxions o f  all 
other Produits or Powers whatever, is



no where truly determin’d by Sir Ifaac 
Newton : But he ought to have read Sir 
Ifaac with more Care and Attention 
than hei'eems to have done, before he let 
up to decide and didate in Matters o f  
this Nature; and he wou’d do well yet 
to read him with Attention.

I f  any Redangle C K  be increafed 
from an Augmentation o f  its Sides by 
Motion, fo as that D K becomes L  G  in 
the ianie T im e  that D C becomes E G ; 
the Moment o f  that R cd an gle isth eSu m  
o f  the Redangles o f  D K into the M o ­
ment o f  D C ,  and of D C  into the Mo- 
menr o f  D K  : T h at  is, putting A  and B 
for the Sides D K and D C , and a and b 
for their refpedive Moments, the M o ­
ment o f  the Redangle A  B will be

A £  +  B*.

For the Gnomon C G K  in the Infiant 
it begins or ceales to exifl; is the M o ­
ment o f  the Redangle  C K :  But the firfl: 
or laft Ratio o f  that Gnomon to the 
Sum o f  the Redangles L D  and F C  isa
Ratio o f  Equality : For the Difference

between

A  V i n d i c a t i o n ,  & C -



A  V i n d i c a t i o n , 
between the Gnomon and the Sum of 
thofe Reótangles perpetually leiTens, by  
a confiant Diminution of the Increments

F D and 
D H ,  or 
b y  an Ap­
proach o f  
the Points

K  F and H
towards

H L  D  ; as
will be manifeil on taking the Ratio
between the faid Gnomon and the Sum 
o f  the Re&angles, at feveral Diftances o f  
the Points F and H from D  : For what­
ever be the Magnitudes o f  a and b, when
F and Fi firit begin to move back to­
wards D, the Gnomon C G K  and Sum 
of the RedanglesLD  and F C , will be as 
K b  4-B a b a and A  b -f B a ; when 
thofe Points, by moving towards D, have 
•leiTen’d the Increments o f  D K and D C 
to and {b, the Gnomon and Sum o f  
the Re&angles will be as 
and when they have lefTen’d
the Increments to and \ b, the G no­
mon and Sum of the Redangles will be

C  as



A  V i n d i c a t i o n ,  & c .

as A  £ +  B a-\-±ab and A  b -j- B a j and as 
Pib-\-^> a-\-\ab and AÆ +  Bæ, when 
they have leflen’d thofe Increments to 
\ a and 4- b : Hence it appears, that un­
der a confiant Diminution o f  the Incre­
ments a and b, by the Motion o f  the 
Points F and H towards D , the Gnomon 
C G K  and the Sum of the Rectangles 
C  F and D L ,  conftantly tend to an Equali­
ty  by a continual Diminution o f  their 
Difference F H, and that they become 
equal, and their Ratio becomes a Ratio o f  
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 Rectangles L  D and F C  be­
gin or ceafe to be under a Ratio o f  Equali­
ty  : And therefore the Sum o f  thofe Rect­
angles, or A  b +  B a, is the Moment o f  A  B.

Hence, the Gnomon C G K , o r A ^ ^ _ B «  
+  ab, found by  taking the Difference 
between the Rc&angles E L  and C  K , 
or by  deducting the ReCtangle A  B from 
a ReCtangle contain’d under the Sides A  
and B increafed by  their whole Incre­
ments, is not the Moment or Fluxion

o f
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o f  the Redtangle A B ,  except in the ve­
ry  Inftant when it begins or ceafes to 
exift : And this will alio appear by con- 
iidering it in another Light. For the 
Moment o f  the Re&augle C K ,  or the 
Motion with which it firit begins to al­
ter, either by increafing or decreafing, 
is the Sum o f  the nafcent Motions o f  its 
Sides; and the nafcent Motions o f  its 
Sides, are meafur’d by their refpec- 
tive Magnitudes in the very Inftant they 
firft begin to change, and by the Velo­
cities with which they begin to move 
taken together ; and the Velocities with 
which the Sides begin to move being in 
the firil Ratio o f  the momcntaneous Spaces 
which arife with ’em ; it follows that 
the Sum o f  the nafcent Motions of the 
Sides, is the Sum o f  D K  multiply’dinto 
D H  in its naicent State, and o f  C D  
multiply’d into D F  in its nafcent State: 
But D H  and D F  in their nafccnt States, 
are the Moments o f  D C and D  K : And 
therefore the whole Moment o f  the 
Redtangle A B ,  is A  £ +  B<i.

C i  In

\



In determining the Moments o f  Q uan­
tities, Sir Jfaac Newton expreily tells 
us, that we are only to confider the 
Ratios with which they begin or ceafe 
to exift ; and to obtain thofe Ratios, it 
is not neceflary that the inlochronal In­
crements fhou’d have finite Magnitudes. 
“  Cave tamen int. eIlexeris p  articulas 
“  fin it as, fays he, T  articula finit a  non 
“  funt Momenta, fed  Quantitates ip fa  
“  ex Momentis genita. Intelligenda 
“  funt ‘Principia jam]am nafcentia. 
“  fin it arum Magnitudinum. Ne que 
“  enim fpeEiatur in hoc Lemmatemag- 
“  nitudo Moment or um, fed  prima na- 
“  fceutium proportio. And in another 
Place, “  F luxiones funt quam proximè 
“  ut Fluentium Augmenta aqualibus 
*• T em p  oris particulis quam minimis 
“  genita, et, ut accurate loqnar, funt 
“  in prima ratione Augmentornm na- 
“  fcentium  ; exponi atttcm pofjunt per 
<• line as quafcunque, qua funt ipfis 
“  proportionates. And again, Siquan- 
“  do fa cili rerum conceptui confulens 

dixero Quantitates quam minimas, 
“  xr/ evanefcentes, ultimas ; w w

“  intelligas

A  V i n d i c a t i o n , ê fc .



“  intell'tgas quantitates magnitudine 
“  determinatas, fed  cogita femper di- 
“  minuendas fine limite.

From thefe Paflages it appears, that 
the Gnomon C G K in its naicent or 
evanefcent State only, or in the Inftant 
it begins or ceafes to cxift, is the Moment 
or Fluxion o f  the Redtanele C  K ; and in 
a nafcent or evaneicent State, when on­
ly  the Increments o f  Quantities become 
their Moments, its Ratio to AÆ +  Bæ, 
which is the Sum of the Rectangles L D  
and F C, is a Ratio o f  Equality. By di- 
miniihing the Magnitudes o f  a and b, 
which are Increments o f  D K and D C, 
it is obvious that the Gnomon C G K di- 
miniihes faiter in Proportion, than the 
Sum of the Re&angles F C  and D L does - 
and by diminifhing taller, it continually 
approaches to an Equality with that Sum, 
and attains the Equality only, when their 
Difference F H becomes evaneicent, that 
is, when the Points F and H come to 
coincide with D ; fo that here is no A r­
tifice or falfe Reafoning ufèd, to get rid 
ot H F, or ab, that Term having no

Exiftcnce

A  V i n d i c a t i o n ,  &c.
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Exiftence at the very Beginning o f  the 
Motion, or in the nafcent State of the
Augments.

After Sir Ifaac had fo exprefly told 
us what he meant by  Moments and 
Fluxions, and by  nafcent or evanefcent 
Quantities, one wou’d imagine it impof- 
fible to have miitaken and mifrepreiented 
him in the Manner this Author has done. 
H e feems indeed to have been lead, or 
rather to have been deceived, by  an O pi­
nion that there can be no firft or lail 
Ratios o f  mathematical Quantities or of 
their ifochronal Increments generated or 
deftroy’d by Motion $ imagining that no 
fuch Quantities, by  any Divifion or D i­
minution whatever, can be exhaufted or 
reduc’d to nothing: But i f  Lines, Sur­
faces and Solids can be generated or aug­
mented by the Motion o f  Points, Lines, 
and Surfaces, they may likewife be de- 
i lro y ’d or diminiih’d by  the Motion o f  
the iàme Points, Lines and Surfaces, in 
returning to the Places from whence 
they firft let our. While a generating
Quantity moves back thro’ the fame

Space
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Space it before defcribed in moving for­
ward, the Quantity generated, or its 
Augment, continually lefTens; and by  
perlevering in a State o f  decreafing, it 
muft in fome finite Time vanilh and be« 
come nothing ; and therefore mathema­
tical Quantities, by a confiant Diminu­
tion, may be reduc’d to nothing: And 
iuch as are thus generated or dcflroy’d 
in equal Times by  Motion, or which a- 
rife and vanilh together, will arife or va- 
nilh under certain Ratios, which are their 
firfl or lail Ratios; or the Ratios with 
which they begin or ceafe to be : But 
it may be neceflary to perfue this Cafe a 
little farther, and fee whether Sir Ifaac 
Newton’s Demonflration o f  it cannot be 
defeuded, and proved to be geometrical.

“  Suppofe any Redangle A B  aug- 
“  mented by continual Motion ; and 
“  the momcntaneous Incréments o f  its 
“  Sides A  and B to be denoted by a and 
“  b\ the Moment o f  the generated Red- 
“  angle will be meafured by A £  +  Brf.

“  For



“  For when the Sides A  and B want- 
“  ed half o f  their Moments, the R ed -

“  angle was A —\a x  B_|£ or A  B _  \ Ab 
«‘ — I B  a +  i a b :  And as foon as the 
“  Sides A  and B are augmented b y  the 
“  other halves o f  their Moments, it be-
‘ ‘ comes A  +  i « x B  +  ^ ,  or A  B +  * A  Æ 
“  + i B a +  ^ab:  From this Re&angle 
“  dedudt the former, and there will re- 
“  main A b ^ a i  Therefore the Incre- 
“  ment o f  the Re&angle A B ,  generated 
“  with and b the whole Increments 
“  o f  the Sides, is A  b -f B a.

N o w , in determining the Moment o f  
a Re&angle, there is nothing to be con- 
fidered, when it firft begins to be aug­
mented b y  the Motions o f  its Sides, but 
the Sides themfelves and the Velocities 
with which they begin to move ; or the 
Sides and the firit Ratio o f  the Spaces 
defcribed by  them. And therefore the 
true Moment o f  the Redangle A B ,  or 
the Law  according to which it begins to 
be augmented, on the Principles o f  Sir 
Jfaac Newton, will only be the Sum o f

A  V i n d i c a t i o n ,  ®c.



the Redhngles A  b and B a h for the 
Sides A  and B begin to move with V e ­
locities which are as b and a : But this 
Moment A  £ + Brf, is manifeftly equal to 
the Difference between the Re&angles 

A  +  \a x B +  \b and A x B — \b-f 
and therefore Sir Ifaac’s determination 
o f  it is geometrical.

From the foregoing Principle fo de- 
monftrated, the general Rule for finding 
the Moment or Fluxion o f  any Power 
Of a flowing Quantity, is eafily deduc’d : 
It is eafy, from hence, to infer that the 
Moment or Fluxion of  A" is as nA*—*, 
or that the Fluxion of x° is a? nxn~ 1 : 
But becaufe this is alfo determined in a 
manner feemingly different, by SirIfaac, 
in his Introdu&ion to the Quadrature o f  
Curves, the Author o f  the Analyjl ob- 
lèrves, “  That there feems to have been 
“  iome inward Scruple or Contciouincfs 
“  o f  Defed: in the foregoing Demon- 
“  ílration.”  And he repeats the fame 
Reflection in another Place, adding with­
al, “  That Sir Ifaac was not enough 
“  plcaicd with any one Notion fteadily

D  “  to
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“  to adhere to it : But Refle&ionS o f  
this Nature deferve no Regard unlels it 
be allowable, by way o f  Return, to ob- 
ferve that the Perlon who makes ’em 
has very often been guilty o f  like Prac­
tices himielf.*

T h e  Proof given in the Introdu&ion 
to the Quadratures, is faid to be a moit 
inconfiilent way o f  arguing ; as pro­
ceeding to a certain Point o f  the Demon- 
ilration upon Suppofition o f  an Incre­
ment, and then in a fallacious Manner, 
ihifting the Suppofition to that o f  no In­
crement- and to {hew the Inconfifteny 
With greater Force, a Lemma is pre- 
mifed by W ay o f  Axiom ; as i f  fome ve­
ry  obvious and natural Application o f  
an apparent Truth, wou’d at once over­
turn the Whole o f  Sir IJaac s Demon- 
ilration : But that Lemma, however true 
in it felf, is no W ay pertinent to the 
Cafe for which it was intended ; and

therefore

*  See his new Theory of Vifion ; his Treatife 
on the Principles of Human Knowltge j  and feme 
later Undertakings o f  equal Importance.
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therefore fuch Inferences as arc made in 
Virtue of it, with relation to the Point 
in difpnte, are illegitimate, and inconfiilent

with the Rules o f  true reafoning.

Nothing is more plain and obvious, 
than that Quantities which begin to exilt 
together under certain Proportions, and 
with certain Velocities ; may become 
evanefcent and ceafe to exift, under the 
lame Proportions and with the lame Velo­
cities; and this is all Sir Ifaae fuppofes in 
that Determination of  the Fluxion o f  .v” ; 
and it is not very obvious, that the Lemma 
which this Author has hit upon, is ap­
plicable to Cafes o f  fuçh a Nature.

That the Reader may fee how ftridt- 
ly Sir Ifaac Newton has kept to the fame 
Principle in this Determination, how 
ftcadily he adheres to the lame Method, 
and how ill the Author o f  the Aualyjl 
has p r o v e d  his Imputations; it will be nc- 
cciTary to perfue this Point, and confi* 
dcr the Proof it fclf.

D  2. L r t
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L et it be required to find the F lu x i­
on o f  x n, fuppofing x  to increafe uni- 
formly.

Suppofe x  in any finite Particle o f  
T im e, to become greater than before, by  
a finite Increment, whole Magnitude is 
exprefs’d by o. Then, in the lame Tim e 
that x, by  flowing becomes x  + o ,  the 
n Power o f  x  will become x n-i-nox»—1 

_fl
+ -------oix lt— l -|- &e. Confequently the

z
Magnitudes o f  the fynchronal Increments 
o f  x  and o f  x n, are to each other as i and

n z n à  .
iix”—1 +  ------ ox”—'- +  &r. Now, let the

2

Increments decreafe by  flowing back, in 
like Manner as they increas’d before by 
flowing forward, and continually grow 
leis and lefs till they yaniih; and their 
ultimate Ratio, that is, the Ratio with 
which they become evanefcent, will be 
exprefs’d by i  andux»—*: But the Fluxi­
ons o f  Quantities are in the lafl Ratio 
o f  their evaneicent Arguments, and by 
Confequence the Fluxion o f  x  is to that 
o f  x", as i  to w.y»-1. In



in  this Computation, Sir Ifaac cndea* 
vours to colledt the Proportion with 
which the ifochronal Increments o f  x  ancj 
o f  xn, begin or cealc to exift : Their 
Proportion obtain’d on Suppofition that 
o is fomething, is allowed to be the fame

£

with that o f  i  and nxn—:î 7L z i L o x ^  +
z

And it muft: be acknowleg’d that 
this Ratio has a Limite dependent on the 
Magnitude o f  o, which Limite it çannon 
attain before the Increments are in* 
finitely diminilh’d and become evane»- 
fcent ; and when, by an infinite Diminu­
tion, they become evanefcent, no 
other Terms o f  their Ratio will be af- 
fe&ed, fo as to vaniih with ’em, but 
iuch as are govern’d or rcgujated by 
them : In the Inftant therefore that o va-

niflies, ox»-* and all enfuing Terms

of the Series abfolutely vanilli together j 
but the Terms i  and remain in­
variable under all poflible Changes o f  thç 
Increments, from any finite Degrees o f  
Magnitude whatever, even till they be­

come

À  V i n d i c a t i o n ,  6 f c.
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come evanefcent : T h e y  therefore cxprefs 
the laít Ratio, under which the ifochro- 
nal Increments o f  x  and vaniih, or the 
Proportion o f  the Veiocicies with which 
thofe Increments ceafe ro exiil : Sir 1faac 
Newton then rightly retain’d ’em for 
the Meafures o f  the Ratio of the Fluxi­
ons o f  x  and x", tho’ got in Virtue o f  
his firft Suppofition ; and the Fallacy, 
the Inconfiitency, lies on the Side o f  
this Author ; who wou’d have them re­
jected on the Authority o f  a Lemma 

not to the purpofe.

T o  make this Point {till more plain 
and obvious, I fhall propofe the reafoning 
in a itronger Light : It amounts there, 
fore to this, or may in other Words, 
be thus exprefled : I f  *  be fuppos’d to 
flow uniformly, the Fluxions o f  x  and 

will be as i  and For in the
fame Tim e that x  by  flowing, becomes 

x n W i l l  b e c o m e - ^ ) " ,  which by  
the Method o f  infinite Series, is equal to

« » * • - "  +  (S c. C o n f c -

quently,



quently the Increments of x  and a-", ge­
nerated in the fame Tim e, are o 'and

nox— ' +  '£ = ! *•*•_ •  +  {&. But the na-

icent or evanefcent Increment o f  * *  isas 
its Fluxion ; and in either o f  thefe States

the Ratio o f  nox*— ' ^  nt—n c ,^n__
z ***

©f. to no x* 'is aRatio o f  Equality : For as 
theMagnitude o f  o becomes leis and left, the

Quantities nox— .' + £ r ”  o 'x —  +  ®c.

and nox”—1 conftantly tend to an Equali- 
ty, by a continual Diminution of their 
Difference ; and they become equal, and 
their Ratio becomes a Ratio o f  Equality, 
when their Difference vanifhes ; that is,’ 
in the Inftant o becomes evanefcenr, or in 
the Inilant that the Increment o f  
begins to exiil; For as they vanilh toge­
ther under a Ratio o f  Equality, fo they 
begin to exiil together under the fame 
Ratio ; and therefore in the nafcent or 
evanefcent State o f  the Fluxions o f  « 
and are as o and nox— ' , which arc 
mamfeftly to each other as i  and nx•— *.

A  V i n d i c a t i o n ,  &c.

Hence
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Herice it appears, that this Method of 

finding the Fluxion o f  x ”} upon a Sup- 
pofition that x  flows uniformly, is the 
very fame with that o f  finding the Fluxi­
on o f  a ReCtangle, as it is defcribed in 
the fécond Book o f  the mathematical Prin­
ciples ; For, as ab the Difference be­
tween A  b^Yita-^ ab and A  b "t* B a grows 
lefs and iefs perpetually, b y  diminiihing 
the iynchronal Increments o f  the Sides 
o f  the ReCtangle, and at lail evaneices, 
and in the lnflant o f  its Evanefcence, 
the Gnomon A^-4-B^-f-^Æ becomes 
equal to the Sum o f  the ReCtangles A  b

and b a; fo —  « • * — + » * .  the Dif-
X

ft*—it 2 „_2 ?

fe r c n c e b e tw e e n nox*  'H--------- 0' x  ‘  +

f$c. and nox*— ' grows lets and lefs per­
petually, by diminiihing the Increment
o, and at laft evanefces, and in the In-

n*—n
fiant o f  its Evanefcence noxn ' +  ^

O'x”—1 +  becomes equal to nox"— ' ' 
And as the Gnomon h b ^ V a + a b  is 
not the Moment or Fluxion o f  t e 
ReCtangle A B ,  but in the Inftant o f  its



A  V i n d i c a t i o n ,  Êfc. 
becoming equal to A  b +  B a, lb nox" ’ +

n ~ n otx n~ t +  tec. is not the Moment 
z

or Fluxion o f  x ” , but in the Inilant o f  
its becoming equal to tioxn~ '.

The Author o f  the Analyft therefore, 
is greatly miftaken, in thinking Sir 
Ifaac found the Fluxion o f  x ", by a 
Method different from thit he ufed in 
finding the Fluxion o f  a Rectangle, con­
tain’d under two flowing Quantities : 
He fleadily adheres to one and the lame 
Method} namely, that o f  taking the 
firil or laft Ratios o f  Quantities, or o f  
their iiochronal Increments, for the Mea- 
iures o f  the Ratios o f  their Fluxions ; 
and ufes no illegitimate Artifice to ob­
tain thefe firfl or lail Ratios ; unlefs it 
be accounted illegitimate to fuppofe that 
mathematical Quantities can be gene­
rated and deilroyed by  Motion.

It is pretended, “  That the Method 
“  for finding the Fluxion o f  a Rectangle 
“  of two flowing Quantities, as it is 
“  fet forth in the Treatife o f Quadra*

É “  tnres,
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“  tures, differs from that found in the 
“  fécond Book of the ‘P r  inciples, and is 
“  in Effedt the fame with that ufed in 
“  the Calculus differ eti t i ali s : For the 
“  fuppofing a Quantity infinitely di- 
“  minifh’d and therefore reje&íng ir̂  
“  is in Effed: the rejecting an Infinitefi- 
“  mal.”  But if  this Author deduces thé 
Rule from the firfl Proportion in the 
Treatife of Quadratures, and confiders 
it ever fo little, he will find it the very 
iame with that fer down in the fécond 
Book o f  the Principles : And it is doubt- 
lefs in Effed: too the fame with that uled 
in the differential Calculus, lb far as dif­
ferent Methods can effed the lame Thing, 
but no farther: For Quantities are not 
íejeóted in the Method o f  Fluxions, as 
in the differential Calculus, on A c ­
count o f  their exceeding Smallnefs.

“  But according to the received Prin- 
“  ciples it is evident, fays he, that no 
“  geometrical Quantity, by being infi- 
“  nitely diminifh’d can ever be exhaufl:- 
“  ed or become nothing.” Now. on the 
received Principles o f  Fluxions, this is
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fi dircd Ablurdity For chclc Principles 
iuppole rhac mathematical Quantities can 
be generated by Motion, which he has 
not yet thought proper to coptradid: ; 
and conlequently they may alio by M o ­
tion be dellroy'd : For Quantities, and 
the Augments o f  Quantities, which in 
fome finite Time are produc’d by M o ­
tion, may perpetually grow leis and lefs 
by reverting that Motion; and by con- 
ftantly growing lefs and lels, they may 
comc to be infinitely diminiihed, or to 
be lets than any affignable Quantities ; 
and from being lefs than any arguable 
Quantities, the Motion dill perfevcring, 
they mul\ at laft vanilh and become no­
thing ; orherwife it might be contended 
that a Body fetting out from any Place, 
and, in any finite Time, defcribing a cer­
tain length, cou*d never by moving back 
and returning in the fame Line, arrive aE 
the Place from whence it firft let out.

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

E % fécond



A  V i n d i c a t i o n ,  © V ,  

fécond Book o f  his mathematical. ‘P r in ­
ciples, is not that wretched un-içientifi- 
çal Knack fet forth in the Analyst ; but 
a Method founded upon obvious, rational, 
accurate and demonftrative Principles : 
It likewife appear?, that the Conclufions 
do not arife from illegitimate tentative 
W ays or Inductions, but follow from 
fuch Premifes, and by fuch Arguments, as 
are moil conformable to the Rules o f  
Logic  and right Reafon : All the Skill 
and Dexterity therefore by this Author 
ihewn, in the Inveiligation o f  contrary 
Errors correcting each other, are vain 
and impertinent. He has miilaken the 
DoCtrine o f  Fluxions, and by not right­
ly  diftingiiifliing its Principles from thoie 
o f  the differential Calculus, has iinpofed 
a falie Meafure o f  Moments upon his 
Readers, and arguing from that falie M ea­
sure, has unjuitly charg’d Sir Jfaac with 
Errors arifing from it ; and, to mend the 
Matter, has inilituted Computations to 
fhew how thofe Errors redrel's one ano­
ther, and how Mathematicians by 
Means o f  Errors bring forth Truth and 
S c ie n c e .

T h e
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The Dilpute between the Followers 
o f  Sir Ifaac Newton, and the Author o f  
the A nalyfl, is not about the Principles, 
o f  the differential Calculus, but about 
thofe o f  Fluxions; and it is whether thefe 
Principles in themielves are clear or ob- 
fcure, and whether the Inferences from 
them are juft or unjufl:, true or falfe, 
Identifie or otherwifc : We are not con­
cerned about Infinitefimals or minute Dif­
ferences, but about the Ratios with which 
mathematical Quantities begin orceafe to 
exift by Motion; and to confider the firit 
or lail Proportions o f  Quantities docs not 
imply that fuch Quantities have any fi­
nite Magnitudes: T h e y  are not the Pro­
portions o f  firfl or lail Quantities, but L i­
mits o f  Ratios; which Limits, the Ratios 
o f  Quantities attain only by an infinite 
Diminution o f  their Magnitudes, by  
which infinite Diminution o f  their Mag­
nitudes they become evancfcent and 
ceafc to cxiil. I f  therefore Quantities 
may ceafc to exifl by Motion, and if the 
Ratios with which they become evane- 
fceut be truly determin’d, it will 
follow that there are no Errors, how­

ever



ever fmall, admitted in the Principles o f  
Fluxions ; and if no terrors be admitted 
in the Principles ; there can be none in 
the Concluftons, nor any tó be account­
ed for in the Arguments by which thole 
Conclufions are deduc’d from their Pre- 
mifes : T h e  Hints therefore, which this 
Author has condefcended to give the 
Mathematicians for afcertaining the Truth 
o f  their Conclufions, b y  means o f  con­
trary Errors deftroying each other, will 
probably be left to be further extended 
and apply’d by himfelf, to all the good 
Turpofes he pleaibs to extend and apply 
them ; as having more Leifure, and a 
Science more tranfcendental *, and per­
haps a much greater Curiofity for inch 
Matters, than they have.

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

fidering

*  A  Philofopbia prima, a certain tranicendental 
Science fuperior to and more extenfive than 
M athematics, w h ich , he fays, it m ight behove 
our modern Ancilyjls rather to learn than defpiie.
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fidering the mutual Relations or Propor­
tions o f  finite Quantities, as the Pro­
portions o f  Fluxions themièlves. T o  
this it is objected, “  That if, in order 
“  to arrive at thefe finite Lines propor- 
“  tional to Fluxions, there be certain Steps 
“  made ule o f  which are obfcure and in­

conceivable, it mud be acknowleged, 
“  that the Proceeding is not clear, nor 

the Method fcientific.” But there 
may be many Steps obicure and incon­
ceivable to Perfons, who are unacquaint­
ed with Sir [faac Newton's Method o f  
firft and laft Ratios, with his Dodrine o f  
Fluxions, and with his Principles o f  Moti­
on ; and yet thofe Steps may appear very 
different to others who have duly confi. 
der’d ’em : And therefore, till it be made 
apparent from geometrical Principles that 
the fluxional Triangle, which evanefces 
upon the returning o f  the Ordinate o f  
any Curve to the Place from whence it 
firfi: let out, cannot in its lail Form, 
that is, in the Form it has at the luttant 
it becomes evanefcent, be fimilar to a 
Triangle contain’d between the Tangent 
the Ablcifs extended and theOrdinate of the

fame
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fame Curve ; or till it be proved that rid 
Triangle; which is capable o f  becoming 
cvanefcent b y  a Diminution o f  its Sides 
from Motion, can be fimilar in its lad 
Form to any plain Triangle whatfoever ;
w e  {hall continue to expound Fluxions by

fuch Right Lines as arc proportional to 
them ; and do aiTert, that the Proceeding is 
clear, and the Method fcientific.

f  I  N  1 S.

v.

e r r a t a
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r. o f  the Spaces delcribed by them
equal Times.


