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F HE TrAcTs, or PAPERs compofing the W o R K bere offered to
4 the Publick, were drawn up at /c'“'.:mz' diftant times, and upon
-}i"ﬁ"r‘f‘c nt occafions; either, with a view fo clear u tp, or fett / Jome dif-

ult or controverted point in Aftronomy, /re w the conformity of
heory w th Obfervations; or Zo extend and Jfacilitate the analytic-
method of computation, by /o;m rm/fcu:m nts and applications, that
J > not at f.i"ff or but ﬂ'u 7/*“!1 been touched r,_,.-.-';:‘, at Af::_/f EJ’r any En

."
Y1
1

07"
e firft of the/e PAPERS, which is one a/ e moft confid
, is concerned in determining o the nLLH on of Lhn, Lqmm,\
rious ine _f'fur”x'*’ s there ,,r, 1:!.*;’-.! tu,rf"‘
he Earth's Axis, arifing from ch attraétion of the fun a
Mmoo rein the late important difcovery of Dr. Bradley, relating
to an apparent motion of the Fix’d Stars, unknown to former \1“::' NO-
mers, s fhewn to be intirely confiftent with the Theor ¥ of Gravitation.
—This piece was f/,r"a:u)z up about five years ago, in confequence of
another on the fame fubjeét, by M. Silvabelle (f Erench Gentleman)
then delivered to me, Jfor my opinion, ,fmf e printed in the Philo oplm al
Tranfa&ions.— 750" I have ;--:)mzfr/; i reafons for mentioning this cir-
r.‘:f:.u;,&“n.ff.-'f', Tawould not be tho: ér, ffo hf/ﬂx’:.’m’ff bere {;i a
i with L}—’ "',u"ul' Lo ua”;hfi tF l.J D1 :!) ication o
1 bave, ’Hf(t’i'd 710 reafor ‘5.«); f’t Ve :Z ~—-T: o ﬂ ¢ dill f'ﬂ‘
th b one part of t/ "n‘;'/" c

nt motions of nu-

AR 1

reof had gone
] & f 1!
andli. '”'_"’G

r‘-.r,'\l

/ ) {’r’f fn’,..f‘_'f were ,,r f'I :L.H .JP;-I’H F¢ fo 1)| 1)1 1..'.!&.‘ &é;('?'—-
vall IIL never ”’(]r/a (.{f’!((:t ; "(;R{.; ;, f"}ff”}‘d!f) 10 me: 1 )rlc:"'n_'.’
g?cuz‘u fri.' ;'((I’ in a very Mirf’furc:ff, and .}.’({.uf the J!H_} ver. ‘ hcul
Yart, that in the determination of the momentary alteration of

the pofition f,f f:"'f‘ earth’s axis, caufed by the forces
Moon; of which forces, the quantities, but not
truly nv /"f rated.

The Second Paper, contains the inveftigation of an eafy, a nd very
-.-'fz method, or rule, for finding the ’/m:’ff a Planet in 15 Orbit,
3 &ion of Dr. Ward’s circular bypot be peans of cer
tain ‘:flumono applied to the motion about the uf ffu s of the ellip
/;5. From whence that table of Dr. Halley's, entitled, E‘.l 'l”U
expediendo calculo ZEquationis centri Lunz, may be very readily con-
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fruéted.— By this method, the refult, even in the orbit of Mercuty, may
be found within a fecond of the truth, without repeating the operation.
The Third, fhews the manner of transferring the motion of a Co-
met from a parabolic, 70 an elliptic Orbit; being of great ufe, when
the (__)bll:rvcd Places of a (new) ‘Co:_nct, are fr:;md t differ [enfibly from
thofe computed on the hypothefis of a parabolic orbit.
The Fourth, :’__s‘ an attempt to Shew, from g;j;:;f.}f-‘t‘ﬁ:n/ffr:f principles,
e advantage arifing by taking the mean of a number of obfervati-

th
ons, in practical A[ff‘om)lnyg wherein the odds that the ?‘({/;F;/f, this
way, 15 more exalt, than from one fingle obfervation, is evinced, and
the utility of the method in praétice,clearly made to appear.—A part of
this, and of the 7th paper, 15 inferted in the XL 1X volume of the Philofo-
phical Tranfactions ; duz the farther improvements bere added, will (T
bope) be a fufficient apology for my printing the whole again, in this work.

The Fifth, containsthe determination of certain Fluents, and the
refolution of Jome very ufeful Equations, 2n the bigher orders of fluxions,
by means of the meafures of angles and ratios, and the right fines, and
werfed fines of circular arcs.

The Sixth, #reats of the refolution of algebraical equations, by the
method of furd-divifors 5 wherein the grounds of that, method, as laid
down by Sir 1faac Newton, are inveftigated and explained.

The Seventh, exbibits the inveftigation of a general rule for the
refolution of loperimetrical Problems of @/l orders, together with
Jome examples of the ufe and application of the Jaid rule.

The Eighth (and laft) Part, comprebends the refolution of fome ge-
neral, and very interefling problems, in mechanics and phyfical Aftro-
nomy ; wherein, among other particulars, the principal parts of the
third, and ninth feions of the firft Book of Sir Ifaac Newton’s Prin-
cipia,are demonfirated,in a new, and very concife manner.— But what,
1 apprebend, may beft recommend this part of the work, 1s the applica-
tion of the general equations therein derived, to the determination of the
lunar Orbit: Iz which I have exerted my utmoft endeavours to render
the whole intelligible even to Thofe who bave arrived but to a tolerable
proficiency in the bigher geomefry.

The greater part of what is here delivered on this fubjelt,was drawn
up in the year 1750, agreeably to what is intimated at the conclufion of
my Do&rine of Fluxions, where the general equations are alfo given.
The famous objection, about that time made to Sit lfaac Newton’s gene-
ral Law of Gravitation, by that eminent mathematician M, Clairaut,
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of the Royal Academy of Sciences af PAR1s, was a motive fufficient to
induce me ( among many Others) #2 endeavour to difcover, whether the
motion of the moon’ s apogee, on which that objection bad its whole weight
and ;‘bmrd tion, could not be truly accounted for, without [uppofing a
change in the recerved law of gr a“'zz‘m‘zm,j? om the invverfe ratio of the
Jquares of "the diftances. The /m cefs was anfwerable to my hopes, f.;z;z'/ud;
as induced me to look far ther into other parts of the theory of f/:c moon’
motion, than 1 fir)t intended : but, before I bad tw;f”mi my defign, ]
:'ec‘f‘fwdz‘m honour of a wifit jxo;u \/I Clairaut (jsfﬁ' then ar ?sz n
England) of whom 1 learncd, that he bad a little before printed a piece
onthat ]feﬁ* 5 a copy of © wfzc."l I afterwards recer ..t.{f as a prefent at
bis hands; wherein I found moft of the fame things demonfirated, befides
Jfeveral m‘/ ers, to which I had not then extended my enguiry. Upon this,
I at that time (i_/‘/?a’d from a farther profecution of the fubjeét 5 being
chiefly diverted therefrom by a call then fubfifting for a new edition o;'
another work, in ‘whdr/mh additions faemm’ 0 mzz‘wq But I cannot
omit to obferve bere, in juftice to M. Clairaut, that, tho' be indecd fell
into a mifiake, by too baftily inferring a defect in the received law of at-
traétion, from the infufficiency of the known me ri:a.zﬁ/u? de tmm;?mfg the
effect of that attraélion, inthe motion of the moon's apogee, yet he was
bimfelf, the firft who difcoveredthe true fource, of that mifiake, and who
placed the matter in a proper light: Though there are fome * who
bave, both before m:r'f!/'a'c‘f undertaken to give the true quantity of that
motion , from fuch principles,only, as are , Jaid down in the ninth ection of
z‘ﬁe/"r/f Book gf #ke Pri mupla “but that thefe Gentlemen, however ﬂ'f’y
may bave made their numbers to agree, bave been greatly deceived in t!
caleulations, is very certain, f;zn a cfff;ff rable jmz’ ‘of the faid 1 w’*m
depends on that part of the {olar force acting in the direétion perpendicu-
lar to the Radius-vector, which is by tr’euﬁ, either m‘ 7 f*ﬁ' difregarded,
or the effect thereof, not made one tacentieth part of what it really ought
to be.—There are Others indeed, who fﬂwmﬁ/m?“ / ‘/Jc matter, upon
true principles, and with better fuccefs. Since M. Ll.dmntsjn e firf}
made its appearance,the moft eminent mathematicians, 7z (f’/f:’! ent parts
ofEmopt Bave turned their th oughts that way. But tho' what Inow
offer on the fame /ae/jrﬂ may, perbaps, appear of lefs value, after what
bas been already done by thefe great men, yet I am not very. /oifu"o (s
upon that account, as it will be found, that 1 have neither copied from

* Vid. H/?n’;ryfrys‘ﬂnzcm' du mouvement des apfides (tranflated intd Englifh) !??j'd
Vol 47.N° x1." of the Philofophical Tranfaétions. their
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thetr thoughts, nor detraited from their merit. The facility of the me-
thod T bave fallen upon, will, I flatter myfelf; be allowed by all, who are
appriz’d of the real difficulty of the [ubject; and the extenfivenefs thereof
will, in fome meafure, appear from this, that it not only determinesthe
motion of the apogee in the fame manner, and with the fame eafe, as the
other equations, but utterly excludes, at the fame time, all terms of that
dangerous [pecies (1f Imay [o exprefs myfelf) that bave bitherto embar-
rafled the greate/t Mathematicians, and that would, after a great num-
ber of revolutions, intirely change the figure of the orbit. It thereby
appears, that all the terms, or equations ingeneral, will be exprefled
by fines and co-fines, barely, without any multiplication into the arcs
correfponding. From whence this important confequence is derived,
that the mean motion, and the greateft quantitics of the feveral equations
will remain unchanged; unlefs difturbed by the intervention of fome
foreign, or accidental caufe.
In treating of this fubject, as well as in moft of the other parts of the
enfiing work, I have chiefly adbered to the analytic method of Invef-
tigation, as being the moft direct and extenfive, and beft adapted to thefe
abfirufe kinds of [peculations. Where a geometrical demonftration could
be introduced, and feemed preferable, I bave givenone: but, tho a pro-
blem, fometimes, by thislaft method, acquires a degree of perfpicuity and
elegance, not eafy to be arrived at any othcr way, yet I cannot be of the
opinion of Thofe who affect to fhew a diflike to every thing performed by
means of fymbols and an algebraical Procefls; fince, fo far is the {yn-
thetic method from having the advantage in allcafes, that there are
innumerable enquiries into nature, as well as in abfiracled [cience, where
it cannot be at all applied, to any purpofe. Sir lfaac Newton bimfelf
(who perbaps extended it as far as any man could) has even inthe moft
Jimple cafe of the lunarorbit (Princip. B.3. prop.28) been obligedto call
in the affiffance of algebra; which ke has alfo done, in treating of the
motion of bodies in refifting mediums, and in various other places. And
it appears clear to me, that, it is bya diligent cultivation of the Mo-
dern Analyfis, that Foreign Mathematicians bave, of late, been able to
sufb their Refearches farther,in many particulars, than Sir Ifaac New-
ton and bis Followers here, bave done: tho’ it muft be allowed, on the
other band, that the fame Neatnefs, and Accuracy of Demonftration, 15
7ot every-where to be found in thofe Authors; cwing in [ome meafure,
perbaps, to too great a difregard for the Geometry of the AntientsE.:
I A DE-
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