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Fluidum immoeum, figuram, quam centri fui attraåio-
nis vi reliftum fibi vindicat fphsricam, accedente vi

aliena in diftancia follicitante, conlervare non poile, nifi
jequaliter & fub dire&ionibus parallells quajcunque ejus
premeretur partkula, plurimi affirmarunt aeftus marini
Invefttgatores. Flinc vim ina?qualem pro diverfis particu-
lis & ad unum pun&um diredam, novam fluido indu-
cere figuram, eo judicarunc certius, quo clarius perfpe-
xerunt, duas has res infimul in, forma fluidi alienanda
veriari. Hoc judicium quamvis de quacunque Lege
attradionis pronuntiari non posfit *), seftum tamen ma-
ritim ex his causfis, pro attradtione, quadracis diftantia-
rum reciproce proportionali, in eodem producendo efFe-
ftu conlpirantibus, oriri, indubiis confirmarunt demon-
ftrationibus. Figur» autem hinc orta? inveftiganda; ratio-
jnem cum tam motus & inertia fluidi, quam vis externa:
continua loci mutario, difficillirnam reddant, problema
hoc ad methodam hydroftaticam primo folvendum fibi

5) Infra enim patebit, figuram fphaericam immutatam fluido
competere, fi quaecunque ejus particula in ratione diftan*
tiarum direda ioliicitatur.



propofuerunt, ficque inquifiverunt in figuram Telluris, a-
qua, omni inertia carente, cinds, immotje, a Vj Solis
& Lunee quiefcentium follicitatse. Aft, quoniam fub his
quoque conditionibus, aequatio differentialis, ad quam ex
genuinis principiis pervenire licet, adeo fic compofita, ut
parum fucceflus in integrali completo inveniendo fpera-
ri posfit, ope approximationis hane rem allequendam
efle judicarunt. His invigilantes, inttgiale completum,
non modo Eorum veftigia premendo, pro voto inveniri
pofle, verum etiam methodo concinniori fponte fe of-
ferre, comperuimus. Perfuafi igitur, problemaris hujus
plene foluti ufum in aliis quoque cafibus, übi approxi-
matio ufitara minime admitti poteft, efle frequentem,
difquifitionem noftram T\ix, L. C. mitiori cenfurae fub-
mictere conftituimus.

Quo confenfus methodi noftrae cum illa, quam ex-
pofuit llluft. Eulerus,. in Inquifuione phyjica in Caufam
fluxus ac rejluxm maris, (prajmio a Celebri Äcademia Scien-
tiarum Parifienfi condecorata), appareat, «quadonem dif-
ferentialen) primo hac via qusrendam efle cenfuimus,

Sint S & T centra duorum corporum , quorum
maflle vocentur «z, m' refpedive , diftantia centrorum
STzt=a,M particula quascunque fluidi a T & .S1 attradi ,
ejusque diftantia TM--r & SM~u, Sk porro AMCBD
fedio fluidi in asquilibrio conftituti, per M, T, S transiens,
& demiflb a pundo M perpendiculo in TS, fit abfeifla
TP— x, ordinatim applicata PM== v, earumque fluxiones
PlJ=nm=:dx ) Mn == — dy, unde SP--a — x, r2=.r2-j-.
s/% uz — (a—xy~\~y\ Mm == \/dx 2 -j-%2 (=ds.) Agant jam
vires centrorum T,S in particulam Af & in fe mumo, in
compofita ratione mafTarum m^m & potentiae a diftantia-

rum,
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rum, atque refolvatur vis mu , qua S particulam Min
diredione MS attrahit, in vires laterales fecundum TS &

MT, unde u\a\ \mu : mau ==a vi in diredione TS

five lineae parallelx Mfl, Se rr, r* \ma : mtu =vi in
diredione MT". Ut veto centrum 7% ab Sin dire-

dione TS vi «s follicitatum, ad quietem perducatur,
appiicetur haec vis particulae M in diredione oppofita

ME, quare refiduum tantum virium, hoc eft: mau

—ma guttulam Min diredione MH urget. Capiatur
MQ huic refiduo prcportionalis,& duda QJZ ipfi TM pro-
du&ae perpendiculari , eric ob fimilitudinem triangulo-

rum TMP, QMF; MQ:MF: \n x:\mau —ma

A I I A I .. }■ n-mau r x— ma r xs=vi in directione

M^qux vi antea invencae mru eft oppofita ,&?":#:;
A— I A — I A— I A — I

mu a —-ma '.mar u y— ma r y --
vi horizontali in diredione MG ipfi FQ. parallela?. Gravitat

vero guttula Mad T vi =m' r , ita ut conjundim ab
omnibus his viribus in diredione MT urgeatur vi

A, A— I —lA— i, A-I
nv t -\- mru — mar u x-j~ma r x.

A 2 Sit
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Sk MN media direäio virium in diredionibus MT & MG
agentium, erk tångens anguli TMN (pofiro radio -.= i)
== vi (ecundum MG; vim iecundum MT =-— i A— I A — I

mar u y— ma r y

A, A— I — i A— I . A -i
tn' r ~f- mru "— mar u x-j~ma r x

Jam, quoniam ob a?qui!ibrium fluidi eadem media dire-
dio curvae ÉMB in pundo M normalis efle debet, erk

Tångens anguli NMP =s Mnm == ~ ~1 . Eft autem Tan-
dx

gens anguli TMP =£, unde anguli TMP — NMP =
x i dy
y dx xdx 4- ydy1 MN Tångens = = — r , quo valör®

Ärat/ t/r/Ä" — #a#. l

I — —7-ydx

eum fuperiori comparato, fequens emergit jequatio ilu-
xionalis: *£* + 9*9 =__

ydx — xdy

— i A— r X — imar u a— ma r y

A A— I — I A — I , A— i
m' r -f-mru — mar u x -j- ma r x
Quamquam ba;c asquatio, per coordinatas x &cy exprefla,
adeo eft implicita, ut omnes in integrando vires fperne-
re videatur j atcamen, infertis pro variabilibus x & y va-

lori-
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ioribns per r & u definitis, integraie completum obttne
ti pofle comperuimus. Ad hoc commadisfime pra&ftaa
dum, ducatnr aequatio iaventa in prödudurri denomina
torum, quo pado eric;

A , , A A— r , , . A— l .
nv r. xax ~\~ ml r ydy-f* mru xax-f~jnru yäy

—■ i A— I , , — I A— I � .— mar ■ v. x ax — mat u xyay -J-
A — i A — r — i A— i ,

w.fl » x ax~j-nia r xyay—jzinar u y*äx—

i A— i A— I A— i« xydy —ma r g> dx-j->ma r xydy.mar u

five m' r (xdx ~{~ydy) ~\- mru (x]dx 4/- ydy) -|-

',21 ->\ t XA 1/ 2 r � ,
?«a r (x ~\~ y )ax r= mar w (a" z -j- 7/^) # jr.

(A.) Cum vero erar x*-\-y2 =r2 &az — 2ax-\-xz-\-y2-=.-u i,
erir, fubducendo hane aequationem ab illa, tax—a*cz.r*—?z 2,
& fumtis fluxionibus 2ad.x'=xrdr — zudit, unde dx -=
rdr — udu T^-,-r " . . " " \ ■>

4 Difrerenuata csquatione .v -j-- y" r -,ontursa
xdx -\- ydy =- rxlr. Quibus pro fundionibus" x& v
infertis valoribus, cequatio (A) abibit in hane:

, A+l 2. A- I , , A— I 2
nr r ar -j- mr u a r -j- in a r c.

ma rudu-\rmr u dr —mru du, five deletis
dekndis:
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A. A— I, A — I, A,nr r dr-f-ma rdr--.ma udu mu du, qure
cequatio facillime integrari poteft.

Nimiaz hujus prolixkatis evitandae ftudiofi, in aliam inci-
dimus mechodum,quae direde ad eandem ducit ajquationem.

Dudis hunc ob finem perpendiculis TR & SO in
normalem MN utrinque produdam, iisdemque feryatis

denominationibus, erit PN — — yÉL, TN = *ft?-y+ ?/%
dx dx

rdr g PÄT (a —x)dx — udu udu .== — & SN = : 1 L-I ~~ — atque ob
dx dx dx

fimilitudinem triangulorum Mmn, TNR,SNO, Mm (—ds) ;

mn C== dx) ::TN C == rll) :ZR ==L^T: : ÄV(= - 11)
dx ds dx

: so^- ull
ds

Refoluta vi ma , qua Tab S attrabkur, in vires la-

terales fecundum TM & MS", oritur illa = ma r &

hcec —ma v, EfTedus vero hinc oriundus cum viri-
bus oppofuis annihilari debeat, quo quiefcat corpus T,

attrahetur guttula Min diredione MT Vi m' r fna r

&in diredione MS vi == mu —ma u, Refolutis
kerum
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kerum hisce in vires arquivalentes fecundum dirediones
RT, MR & OS, MO, vires in diredionibus parallelis RT
& OS, oppofitis & normal i MN perpendicularibus, aquam
in M ita afficiant necefle eft, ut nullus inde cieatur mo-
tus, quocirca hx vires cequales efledebent, Hinccumfit

rdr .A i A — I m' r dr -4- ma rdrr . ; : m'r -f~ ma r : ! ____—

ds ds

___= vi in direflione i. T, & u : — ds

A— i m.i udu —mu du . . �♦ " -mu —ma u\ _. -- vi in di-
ds

redione OS, erit

m' r dr -\~ ma rdr —~ ma udu —mu du, (B)
(viribus inventis acqualibus conftitutis & in ds dudis) ,
plane ut fupra allata methodo invenimus. Sequens ergo
integrando oritur «quatio fedionis AMCBD naturam de-
finiens:

A 4- i . „ A 4- im> r j . , A— 12 A— 12 mu ' ,. -\- ima r -- ~ma u — -}"*
A+l A+l

ionft. (D) , qua? in omnibus aliis cafibus eft algebraica,
excepto illo, in quo attradio diftantiis reciproce pona-
tur proportionalls, five A == — i ; hoc enim valöre in
sequatione [B) adbibito, oritur iDtegrando:

m 1 Log.
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, t i t' mr* mu* . T , . .nr Log. nyp. r -j- -- . — m Log. nyp. u ~f- con/L'
2-1 a 2CS

Sediones vero Axi AB pcrpendiculares oranes erunt cir-
culi.

Fofita in aequatione (/_) dr =- o , erit ma udu

— mu' du == o, five u —a, unde patet, radium corpo-
ris fluidi efle aut maximum aut minimum quando fueric
MS—TS. *) Cum autem pro generali valöre Ikcecae a
nulla alia proprietas perfpici posfit, diverfos ipfi A tri-
buemus valöres, ut fic curvce hujus natura exploran posfit.

Si attradio ponatur diftantiis direde proportionalis,
erU a = i) quo inferto valöre, aequatio (D) hane iu-
duk formam:
im' r z 4/- i mrz = ffiz* 2 — \ mu 7 -^ c-- r,five r z =

2,0 , quae expresfio cum circuli centro T prsedki
m' -[- m
naturam definiat, patet, fluidum hac in hypothefi fub pri-
ftina fua fphaerica forma quiefcere; quare generaliter dici
non poteft, attradionem quamcunque ina;qualem _& ad

unum

Differt in noc approximatio Euleriana, fecundum quam
ima aqua pun&o ab Aad 900 diftanti refponderet. Dif-
ferentia vero haec fenfibilis non eft niii pro refluxu a
Luna eftefto, qui angulo 28'31" propius ad A accedk,
ac approximatione reperitur.
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unum pundum diredam, figuram fluidi immutare, reflus-
que ciere. Medium enim tenet bic cafus illorum,in qui-
bus fuerit aut a>i, aut a<i. In ilio, aquas in C& D,
qua; punda diftant ab S intervallo ==«,'■ maxime elevan-
tur, in A vero & B maxime deprimuntur, ita tamen, ut
altitudo aquarum in A femper fit major altitudine in B. Con-
tra autem in hoc, erit refluxus maris in C & D maxi-
mus j in A vero & B maximus affluxus.

Pofita attradione conftanti, five a==o, ha*c oritur

aequatio: r 2 -{, 2a�r = u2 — 2au -\- C, Sit radius fluidi
in

CT == TD == I, unde Conjlans C -- i -^ iiiL 4- a 2.
m

Quo altitudo aquarum in A & B eruatur, fubftkuatur va-
lör a + r loco u, quo pado erit:

a i 2 am' , , i ,2 am' , , „ rr z -J- r=r2 —a 2 -\- i-\- t -f- a% & r ==■ I +»z «z

, jEftus ergo hac in hypothefi aequalis eft inAScB,
2, am'

Evolvamus vero calum pro a == — 2, Cwe pro at-
tradione quadratis diftanriarum reciproce proportionaii,
quam legem Natiirae propriam esfe abunde conftat. Hoc
introdu&o vdore & conftanti ita determinato, ut pro
u= a, fiat r== TC = TD -- 1 , requatio (D) transibit in:
mr2 m' mu* , ni . , ni 3« .
aa 3 r 23 3 « 2d i 23

B ' hane
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feanc reduckur: r 3
_

(u z ~\~ rfLL —- a ;± _ .-|_ i) ,■--- m
_.a ... -~ 0 ,. (C) unde pro quovis valöre ipfi u tributo,

m
r inveftigari poteft ad Regulam Cardani notisfimam. Hrec
gutem aequatio-, per coordinatas x Se y exprefla & ad ra-
tionalkatem perduda,involvk potentiam duodecimatr^ cun-
dasque inferiores ipfius -v , & oäavam ordinatas y, cujus
ergo folutionem hac via ne quidem tentabimus-.

Quo altitudo fluidi in- A Se B innotefcat, ponatur
a= fl +/', quo fado cequatio (.E) abit in
mr2 m' m__mr . mrz

y m . m 3 m
2fl 3 r 2« a z 2fl3 aXr 2a 2«

c. m' _mr .. m . , m m , „
five— =+ — -t" —— — m + ~ -'j qux duda.

r a 2 a +r 2fl 3 a

in \LIIJ-— Se rite difpofita evadit
m

j ,fl 2»z' i . , .a*m , a zm' lS r aimr' „r? ± ( )rz— ( ± —i) r -f> =o (P)
m 2« m m m

übi figna fuperiora valent pro r—TA, inferiora autem
pro r ss 27?.

Ad effedum Solis in Mari elevando computandurn,
«rit ex dementis aftronomicis-pofita maffa Telluris m'=.i,
majja Solis m — 32518093 diftantia cencrorum T Se S =

a ==23702

»o



a-- 23702 femidiametrorum Terrae hinc
fl 2== 561784804, a 1 ==13315423424408,

"I
,— = 0,00002,

a-m' _ a7m' _
o-r==1703,36408, = 40373135)43417, -'

m m
a2 ni i * .a 1 ni' .a*m' . „ „-— == 1703,36406, t —i = 40374838,23825
m 2 fl . m ni

a3 ni' a2ni' T j. — i == 40371431,57009, unde
m m

r 3f i703,36406r2- 40374838,29825040373135,43417=0,^)
&

r3- 1703,36406^ -40371431,57009't 4037313J,434i7=0,(#>
Ex cequatione (G) obtinetur

rss TA— 1,0000000371545
& ex requ. (H) r— T8— 1,0000000371524
Hinc, pofito radio Telluris medio == 21482225 ped.
Svec. invenitur, altitudo maris in A fupra libellam in
C, five

TA —TC — 0,79816 Se
77? — TC — 0,79812 ped. Svec.

Reliquce radices cequationis (G) funt 5558,69 Se —
7263,06, atque cequationis JI)— 5559.56 & 7261,92 femi-
diam. terrcem quibus omnibus diftantiis curva axin TS ie-
cabit, Pluribus aiuem ex cequatione (C) erutis valoribus,
perfpeximus, tres diverfas oriri curvas, quarum duct funt

B 2 ovalet
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eralrs & finkam comprehendunt aream, tertia vero- eft
afympiotica, cujus afymptoton axin TS verticaliter fecat in
diftantia == 25405,36406 a 7' verfus B, quam ex cequa-
tione (£), per coordinatas x Se y exprefTa, invenimus. Eft

m(xz 4- U z) m' m'az — 2f1.v4- -y 24-72)nim. __ '—Z_4— :== __ d__ A.LI

4- . '" — m' -\- m — L., unde, pofita # = 00,

/„ -- ". m mx , , m o.miequens naxitur ccquatio: — — m'-\- i_ = o,
2fl a3 2fl5 2.fl

five x== .— — —a== — 25405,36406.
2. fl tn

Quo asftus a Luna in A Se B exckatus innotefcat, po-
natur a ==. 60,25 = msdi* äifnintiee Lima-, ni = majja Lunx ==
0,017035775, uianemibus oeteris ut antej hinc
« 2= 3630,0625,0; fl 3 = 218711,26562 ;

-1=0,00829;
mzm' a3,n''-— = 213084,66875; r— = i283835!J292i8J.
m m
quibus in cequatione (F) iufertis. valoribus, fequentes ori-
untur cequationes:
r34-213°§4 -6604.5r 2 — 130S 143.5,46094i"4-128383 51,29219=0
r3„2.t3084i66045. 1-2—12625266,12344^4-12838 3 51,29219=3

Å prio»
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A priori requatione invenitur
r = TA = i ,000000 1 18152

Se a pofteriori r —TB — 1,000000115565, quare erk
TA— TG~ 2,538169 Se
TB — 717=2,482608 ped, fvec.

Reliqui valöres ipfius r in cequatione prima funt
60,26 & — 213145,86 &in fecunda 60,23 5e — 213143,89
Jcmidiam. tsrrce. Afymptoton autem axin TS fecabit in di-
ftantia 213144,91046 /iw. diam. terrce, a T verfus 7?,.

Quod fi corporis .$"figura, a T alienata, inveftiganda
föret, requatio (E) transibit in
m' , rn'r 2 m'u 2 m , „_4- -==—-— - 4- conft-r 2fl 3 2fl3

Ceterum, il aut mafla corporis in diftantia follici-
tantis evanefcar, aut diftantia a ponatur infinke magna,
fedio AMBDA eric in hac hypothfi circulus, cequatione

*"=— definkus. Generalker autem fi centra TSe S co'é-
m'

ant, hoc eft, a = o & u == r, curva AMBDA abit in
" ■ 1 n m' 4- m \4- i , /-> reirculum; eft emm !— v { == ± five

A + i

r-~ {~ v ~t~ r) .) v r s uade patet, fluidum quod ad
m' ~\~ m

unicum gravitat centrum, fub fphxrica femper acquiefce-
B£ forma.
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Errata.
Pag, 4. lin. 7 Tångens anguli NMP -- Mmn — leg. anguli

NMP = Mmn Tångens

T , � k du - uduPag. 6. lin. 10— _■ ■— leg, — ..dx dx

Pag. 8. lin. 10. iu- — leg. in-

4a/, Ht. f^f
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