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PREFACE
i) AV E long ago thought that the

A I Jirft principles and “rules of the
W method of Fluxions flood in need of

a more full and difinét explana-
tion. and- proof, -than what they
=~ bad received either. from their fir}
incomparable author, or..any of bis followers 5 ard
therefore was not .at all difpleafed to find the me-
thod itfelf oppofed with’ fo much warmth by the
ingenious author of the Analylt ;. and bad it been
bis only defigi to. bring this point to a fair iffue,
whether o demonfiration by the method of Fluxions
be truly feientific or not, I fhould bave beartily
applauded bis condut, and bave thought be defer-
wed the thanks even of the Mathematicians them-
Jelves.  But the invidious light in awhich be bas
put this debate, by reprefenting it as of confequerce
0 the imterefts of religion, is, I think, truly uijufti-

" fiable, as well as bighly imprudent.. Among all
aife and fair inquirers, *tis beyond all contiadi-
&hon plain, that religion can be no ways affested
by the truth or falfloood of the doftrine cf Fluxions.
-And tho’ prejudiced minds may be varioufly affecied
by.it, yet it is not eafy to be conceived what advan-
 dage this debate_is likely to give to the caufe of
- eligion and virtue in general even among them.
Whereas it is eafy to guefs of what differvice onr
-Quthor’s reprefentation of. a contedverfy in which
ST T - Az religion

255




Digitized by GOOS[C



v PREFACE
religicn Ess %3 T ¢f couzermy yuiy de fomirds
raifrg Gid i iving 1o s el et mon s
bebfu(J.y t:.egf Tim: il Tl 2 o l'»l..:’? i
plesfed ey 15 ez Sler I“fra' and ¢fwlat e
qda.[c sbe reli of ilis Cirnleds ixely )‘., Er 10 !u
canfe of rell vgw,, Gming t-.,zj,r b 2 ez NHE
bis Analyft is c&i5%5 c .-d. [,"lej:: Arsi ke
able to mike 0t l-u f wild rat ke Eid fel-
lewers of ite Iijtlel Uf b:n, ficizrs be micre cor-
firmed 1n their errors than thcy <were I‘;‘ar:? 177!
they not be more prejudiced aun,. re; .ﬂ', aid
eftadlifbed in their g?ztm ai:d veieraticn of their
maflers by a weak and fruitlefs attemgt to dq*r: s
their cbarallers; and by frding that a zeal for it
bas occafisned fo firong an attempt to <ccind the
reputation of Sir Ifzac Newton as @ cautious and
fair reafoner 2 And on the ciber baid, if our au-
thor fborld carry bis poirt, and bis prosfs fhould be
“allowwed, that the dofirine of Fluxivis 1s an incem-
prebenfible myflery, and that the mift accurale
Matbematicians bave, one after another, impofed
upon themfelves in the moft egregious maniner, by
faljé and inconclufrve reafonings, what confequerces
can we fuppofe that fuch perfons will draw from
- ibgfe premifes? Our Autbor indeed would bave
. #bem only from bence make this one coiiclufion, That
_ 3beir maflers, the Mathematicians, are not to be
 depended upon when they [peak againft religion.
" But I believe it can’t in reafon be expeé'z‘ed tl.at
'tbqy Sbould fiop bere.
m/ fuuch men as Dr. Barrow, Dr. Clarke, Es’c.
' the incomparable Sir Ifaac Newton, were
capable of imagining that they faw <with the greateft
“elearnefs and per[picuity, where they bad nothing
.but abfolute and incomprebenfible darknefs before
~them, what conclufion will perfons, ufed to take
“sbeir opinions ﬁ'om autborzt), be likely to make
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PREFACE v

from thefe premifes, but that all pretences 10 kncw-
ledge in religion, and every thing elfe, are only
confidence and prefumption ? L

. If they are taught that it is inconfiftent for a
perfon to reject the myfteries of religion, and yet be-
lieve the myftery of Fluxions, will they not know
how to draw the oppofite conclufion themfelves, that
it is inconfiffent to rejelt the dofirine of Fluxions
becaufe myfterious, and yet receive the myfteries of
religion 2 And * when they are taught to think that
a perfon may be jultly faid to bave faith, becaufe
they give into what they can neither demonfirate
nor conceive 5 if this give them a mean opinion of
the Mathematicians, *tis odds if it don’t give thens
a mean opinion of faith itfelf. Iam fure’tis a very
frrange account of that which may juftly be called
faith : For without clear notions no man can be-
lieve any more than demonfirate.

Confidering thefe things, I can’t belp thinking
it was bighly wrong to bring religion at all into
this controver[y, which may inflame the difpute,
but can bardly do any real fervice : Of which, to
me, it is a very firong prefumption, that every
thing urged by the author. of the Amalyft againft
Infidels in general, would bave founded full as well
in the mouth of a Papift, if urged againft thofe
Mathematicians that don’t believe the dofirine of
Tranfubftantiation, as it would bave been peculi-
arly.in charaier for fuch a one to bave made bis
chief attack upon a great enemy of all fuperftition
. and tyranny, -and an bearty friend to the reafona-
ble religion of Chriftians and Proteflants. But
_enough of this. 1 fball now confider my fubjeét as
Sript of all relation it bas to religion, and merely
as a matter of buman fiience, and endeavour to
Jhew that the method of Fluxions is founded upon
‘clear and fubflantial principles. SECT.

t Defence of Frecthinking, p. 62. - -
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BOOKS Prmtcd fox J Noon.

TH E Phllo"oplucal Grammar : Bemg a View of the
) prefent State of experimented Phyfiology, or natural
Plulofophy In Four Parts. Part I. Somatolsgy, treateth
of the univérfal Nature and Properties of Matier or Sub:
france, and the fpecifick Qualities of natural Bedies. Part IT.
Cofmolsgy, exhibiteth a general View of the Univerle, and.
its great conftituent Parts, the Sun, Moon, Planets, Comets,
Fix'd Stars, &F¢. Part II1. Aerology, comprifeth the Philo-
fophy of the Atmofphere, fhewing the wonderful Nature
.and Properties of the Air, Wind, Meteors, and other Phz-
nomena thercin. Part IV. Gto/og , containeth a philofo-
phical View of the terraqueous Globe in all its Parts and
Produltions ; as Minerals, Metals, Stones, £€°c. The Laws
- of Fluids ; the Sea, its Tides, &c. Of Rivers, Springs, 7°¢.
Of Vegetation, and the Nature of Plants, Trees, {5c.  Of
the Parts of Animal Bodies ; and a Survey of the Nature of
Beafts, Birds, Fithes, Infeéts, Reptiles, Shell-Animals, &'c,
The whole extracted from the Writings of the greateft Na-
turalifts of the laft and prefent Age ; treated in the familiar
‘Way of Dialogue, adapted purpofely to the Capacities of
¢the Youth of both Sexes; and adorned and illuftrated with
‘Variety of Copper-Plates, Maps, &c. Several of which are
entirely new, and all eafy to be underffood. By Benj.
MarTIN, Price 5. ‘
- The -Young Student’s Memorial Book, or Pocket Li-
brary : Containing, I. The Rudiments of Logarithms,
‘Decimals, and Algebra, in great Variety of Rules and
“Cafes. IL. A very large Collection of Theorems and Ca-
nons for folving Quefiions and Problems in the various Parts
‘ of Arithmetic, Algebra, and Fluxions. III. Rules, Theo-
rems and Canons, refolving all the ufeful and common Pro-.
Plems in d\g Mathematical and ‘Mechanical Arts and Sci-
ences ; wiz. Meafuration, Gauging, Conics, Plain and Sphe-
© wical %gmaznmy, Nawigation, Fortification, Gunnery, Aftro- .
nomy, Dialling, Optics, Perfpelive, Architeure, Mechanics,
‘Geometry, &c. 1V. A large Colie@tion of Mathematical
Tables, ferving to various -Purpofes of Arithmetic, Aftro-
momy, Geography, Chranolgy, &c. with a perpetual Alma--
-nack, ‘adjufted to.the prefent Year 1735. V. An Apparatus
of the common Mathematical Lines, for the Operation of
avy Queftion or Prblem, as is perform’d by the Plain Scale,
e. By Benj. Mammun. Price 3.
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SECT. L
@/w:;;, 95"?’\5@ T cannot be doubted but that
-ﬂf’\)g:iy( Sir Ifaac Newton well under-
’f{;g_, vy ftood the doétrine of which he
\\‘w” I ’,’ ) was the original inventor ; and
A ["

AN his proofs of it are very far
%@&@;ﬁ fromp being fallacious and de-
, ~ ceitful, or their force hard to be
underftood by thofe that are ufed to thefe kinds
of fubje&s. , L
Bur it is alfo very plain, that the queftion,
which is the main difpute between our author
and his adverfaries, whether Mathematicians
“take the notion and certainty of the method of
Fluxions implicitly from him or not, does not
depend upon our being able to defend the exact
accuracy of the demontftrations he has made ufe
of, and the propricty of every phrafe by which
he has explained his notions upon this head. -
He always feems to have ftudied concifenefs of
expreffion, and to depend on the good fenfe
and judgment of his reader. And: op this ac-
count fome of his demonftrations are not the
moft full and compleat that might be given,
and muft remain obfcure to thofe who have no
genius for the mathematical fcience, and can’t
find out thofe fteps in a demonftration, which a
writer often omits in confidencs of the fagacity
of his reader. 'In my opinion this is in fome
meafure the cafe with refpect to his proofs of
N AR ) N ) thc



8 AnINTRODUCTION 720 the

the firft principles of Fluxions, and therefore I
don’t wonder perfons differ in their fentiments °
about them. , But it is truly provoking to find -
that the greateft genius that ever appeared in
the philofophical world, and one whom the
“lovers of knowledge muft always think of with
refpect and gratitude, fhould be reprefented
contrary to his known charatter, as craftily
impofing on the world, in confidence of his
own authority, and the obfcurity of his fubject,
" And therefore I would hope that the author of
the Analyft did not defign that fevere reflection
~ his words feem to carry with them, when he
fays, ¢ Such reafoning as this, nothing but the
- “¢ obfcurity of the fubject could have encoura-
¢¢ ged or induced the great author of the fluxio-
¢ nary method 0 bave put upon his followers ;
¢ and nothing but an implicit deference to his
<¢ authority could have moved them to admit.”
To fufpett Sir Ifaac Newten of the mean defign
of fecking reputation among the ignorant, by
venting - unintelligible notions, - and defending
them by artful and cunning fophiftry, is what
I think no man is capable of doing. And there-
fore if the author of the Analyt does not think
fit, for his own reputation, to revoke or ex-
‘plain the fentence juft mentioned, it needs not a
particular confutation. Nor do I propofe parti-
cularly to follow him in all the objetions he has
imade againft Sir Jfaac’s notions and demonftra-
fions, being of opinion that the beft way of an-
- fwering him is to affift perfons in underftand--
" ing the fubjeét itfelf ; for if any one can do this,
he will eafily fee there is little weight in what he
has faid againft it. However, as I go along, I
_ fhall endeavour to obviate any thing that I
think may create a difficulty 5 but my main
-0 view



Doftrize of FLux10ons., © g
view is to fettle the firlt principles on which
the do&rine of Fluxions depends, and then to
fhew that, by jult reafoning from them, the
rules for finding the Fluxions of equations, as

elivered by Sir Jfaac, do truly follow. .
- Tue notion of Fluxions was originally
gained by the obfervation of quantities being ¢
defcribed by a continual motion ; and the me- z
thod of Fluxions was defigned to do thefe two !
things. 1#, From the magnitude of a quantity !
continually changing being given, to find out -
the rate or velocity according to which the
quantity itfelf continually increafes or decreafes. : .

1

~
o

And, 2dly, Irom this latter continually given, . .

to find the former. ’
WHERE you fee the main thing taken for’

granted is this o .

. POSTULATE. o

Quantities may be fuppofed as continually changing,
Jo as every diftinél inflant of time to be different
Sfrom what they were before. '

o ‘ILLUSTRATION.,

- SucH quantities are the following, Time from
a given hour, the diftance of a body from a
plane to or- from which it moves, the amount
of money lent out at intereft, &8¢, However,
it is not the bufinefs of the Mathematician to
difpute whether quantities do in fact ever vary -
in the manner that is fuppofed, but only whe-
ther the notion of their fo doing be intelligible; -
which being allowed, he has a right to take it
for granted, and then to fee what deduétions he -
can make from that fuppofition, Itis not the
e B bufinefs

)

.....

—
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10 A# INTRODUCTION £0 the

bufinefs of a Mathematician to fhow that a ftrait
line or circle can be drawn, but he tells you
what he means by thefe; and if you underftand
him, you may proceed “farther with him ; ; and.
it wou’d not be to the purpofe to obje& that
there is no fuch thing in nature as a true ftrait
line or per felt cuc]e, for this is none of his con-
cern: he is not.inquiring how things are in mat-
ter of faét, but fuppofing things to be in a cer-
tain way, what are the confequences to be de-
duced from thcm s and all that is to be demand-
ed of him is, that his fuppofitions are intelligi-
ble, and his inferences juft from the fuppofitions
he makes. In the cafe beforc us, Whether
quantities in fa&t do ever vary in thc manner
before explained, or not, is nothing to the pur-
pofe, but” whether the notion of. thmr fo doing

‘be intelligible ; and that it is fo is plain, be-

caufe tho’ this fhould not be fat in any cafe,
yet in a great many it feems to us fo to be,
When a ftone falls to the ground, the line it
defcnbes fecms connmnlly to increafe ; nor can
I avoid the fame fentiment when L defcribe a
circle or any other. line upon a paper. And it

- may as well be pretended that the letters I now

write confift of a number of diftin& and feparate

dots, and' no. continued lines, as that each of
thcm does not feem to be formed by a continued
motion, Now. if I really think I fee quantities

- formed by a contmucd _motjon, it is plain that
this fort of increafe is not: unintelligible, and

therefore may be fuppofed by the Mathemati-.

cian. ‘The reader perhaps may here think that

I intend: to obviate an objetion that even the

author of the Znalyt himfelf would never make;

but T muft own my fufpxcnon of the contrary, .

bccaufe I think he can’t-allow, of fuch fort of
- mcrcafc,

VoL



Doftrine of FLux10Ns. IT

increafe, without giving up his caufe, and al-
lowing me a right to make this farther

POSTULATEIL
The notion of FrLuxtons is intelligible.

'For if quantitics may increafe or decreafe fo
as to be different every diftinét inftant of time
from what they werc before, it will follow that
they muft change at a certain rate cither fixed or -
variable, it being impoflible that a man fhouw’d
conceive of a quantity continually changing,
without knowing that it muft either alter at the
farne rate always, or elfe fometimes fafter, and
at other times flower 3 7.¢. he can’tdo this without
knowing what Sir Ifaac Newton means when he
defines the Fluxion of a quantity to be the velo-
city or fwiftnefs with which the quantity changes
its, magnitude: And. the Fluxion of a quantity
cannot be an unintelligible notion, when it ne-
ceffarily arifes from 4 plain and eafy fuppofition.
Nay, I am very well fatisfied that our author
himfelf muft have a notion both of a firft and
fecond Fluxion, if he at all underftands himfelf,
when he fuppofes a line deferibed by the motion of
a point continually accelerated. At leaft I am fure
*tis as hard for me to conceive of the motion of
a point, and the acceleration of that metion, as
to form an idea of a firft and fecond Fluxion,





