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2. ) xo7 (e

~DE MOTY LIBERO
PLVRIVM CORPORVM FILIS
SVPER PLANO HORIZONTALL

Au&ore |
L. EVLERO,

Problema 1.

o 6 1. |
Sz duo corpore A- e B, filo AB=

1o borizontali wicungue proiiciansur, corum morym desey
Winare, - o - o

- Solitio,
Elapfo tempore .7 habeant corpora fitum in f§
Tepraefentatum, et PI0 Virogue ponantur coordinarae
; O"P::x-g PA=y et O,Q:x’.et-,QB{:y";'
Porro poratur angulus B Ap=p, eritque

- Ap—acolp et'B_p:aﬁn.p',
yode fir "~ -

,r’::xq—éa-coﬂp'h et J =y +-aﬁﬁ.p;.
0 2

Tam

a colligate, Super jﬁl¢z~_ Tab. 1V

Fig. 1. -
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' hm ﬁt’ tcnﬁo £ AB=—=P~ * gia: COEPHS & Tecdnduis &6
redtiones fuarum, comdma;cawm profrahiienr siribus Pcof p

et P fin. p 3 corpus véro B iisdem yiribas retrahttur vode .

principia mMOUs” fequentes praebent acquationcs:
L “”"‘Pcofp,
1L A“D‘ — P fin. py

L B‘*“ — P cofLp
V. ’:ij:zf——]?ﬁﬁp

Hinc fam flatim prima ac ¢ertia-additac dant
Addx -+ B ddx'—0

et f{ecunda et quart® dag
Addy+Bd‘"dy — 03

ex qmbus integratis colligitur . -
Ax—-L—Bx*-"oHv—’.— 8
Ay-+B Pyt g.

| Hmc cognofmmus, .ambo cerpora ita momf:ra, vt corum

. commune ¢entrum gramtatvs i, linéa pedta viiforinitex pre- -

gredlatur. ‘Quiod - f gune toto’ {patio" agqualém motum I

direftionem contrariam mente imprimames, ceptynrm  gra~

pitatis in quiete inanebit, quod erge ponamus effe in ipfo
punﬁ:o O, ac Pro o hoc cafit Fiotnm corporum inpeftigemus,

guo' inuento , _ccntrf) gramtatls jterum motus yhiformis :

w&almeus, quem dempﬁmus, 1mp11matm et prodibit ye'

TS motis amborum cmpomm, hocque modo obtmefblmus

oyt fiat:, i ;
A‘x-Jf—Bx‘::o et Aj?—-l—B.}*’""o.

¥ = —-‘;—-czcof}fz et J '*‘y—-\—-aﬁﬁp, o
ol C ‘ . hinc




= BECAG

I E et
(A-{—B)x—-}—Bacof‘p“o et (A»T—B)y-i—Baﬁn p
vndé porro- colhgltm | :

(A+BY (xx—{—-yy)-BBaa, 1deoque
V{cxax—+yy)=

A+B ’

" wbi V (#x 4-pp) denotat diftantizm’ cerpuus A, a centro Tab. IV,
0, quae ergo manet conf’fans, perinde ac @iftantia alterius Fig. 2o

. corporis B ab O Sic Jgitur A O B. fitus. amborum cor-

porum poft tempus = 7, exitque A,O B hnea reta =z
ac diftantiac -

AOQ— 3o o BO— in

~— A B A.w-iv—,B

-Supereft ergo tantum vt anguius AOCP vel B UQ, quem
filom A B cum axe conflitgi, deﬁmatm, hic vero angulus

cum fit p; ex aequanombas prlma et fecunda definiri
pozeﬁ vode fit: :

Addxf’np Ada’ycofp——o fing
ddxﬁnp Jd_ycofp——u’. . H
Quare, cum ex fupra muentls fit.

___;_Bacofp — Baf_rg_
X A4-B et = ==

hm vatoribus fhbﬁmxtxs fiet

. — fin, p. ddcofp—]—cofp dc?ﬁn.p__o‘
Eft vero:

ddcofp-—mddpfnp - d p* cofp et
dd finnpg —ddp cof. p — —d p* fin. p, ' |
vnde fit ddp—o, ficque adipifcimur p — agt+ﬁ, vnde -
difcimus, celerztatem angularem fili AB, quae eft 42=a,
effe conftantem, quocm:a folitio noﬂn probzematls ita’ fe
habet: " Quomodocunque noftra- corpora filo A'B collzgata
. O3 © pro-




wgid ) x1o { Gl

proiic‘iantu:r'; eorum notus ita €rit Vco-m:paratus,' vt eorum
commune ".centrum grauwitatis g yniformiter #n direGum
progrediatur, interca Vero amibo corpora circa hoc ipfum
pun@um g Vaiformiter gyrentur, prouti fcilicet motus

primo impreffus poftulat. . .
S | - Problema =. o
Tab. W, 4. n. i tria corpora A, B, G, filis AB=ae. §.
Fig. 3. "B = connexa, vioungue [uper-plano borizontali proiiei:

aniur, orum IMotuimn inyefligare. : . _

Solutio. , ' P

Ponantur -pro fingulis -corporibus coordinatae
OP=x, PA=y; 0Q =2+, QB =33
OR = %, R’C_—_:_-y“; o ,
4um vero inclinatio filorum,. fcilicet -anguli BAp —p et
£ Bg—9 h'rr-.hcqu:c flatim fit g
= x4 acofp; al=xdacolptb cof. g
Y=y tafinp M=y 4a fin. p + b fin. 4.
Porro denotet P tenfionem. fili A B et Q tenfionem fili A
B C, ex quibus orjuntur fequentes aequationes & |
L J‘Zi’é—"ﬁg =P cof. p3 '
15 2440 =P finp; -

2 gdt?

101 E24% — _Pcof. p 4+ Qrofg;

2 g dt

IV, B4y — - Phin P - Q fin.'g;

2 g4 1%

Cddalt — _ .
y. Siex = _Qecof g;

2gd1?

VI &240 =~ Q fin. g3

zgatt

qual:




. mg?_-:% ) IEL ( e
quarum prima, terey. e quinta additae manifefto prachbent
ilique e Bl Cddidimoy
fimilique: mioda: §1.° IV et” VI asuraes practen - . .-

Addy=Bddyhy Cadylt—= oy
quibus. vt ante: motus aequabilis . reilinens
vitatis eommunis. indicabitur, qui motps cum  iam vt
eognitns: fpectari: pofiit, , centrom  grauitatis' quafi- in O fis.
. Xum. fam: concipiamus,, hincqpe.. habebim
tiones.:. ‘

centri-. gras

ns.. has- aequar-

A x‘_—_{T-B,-x.‘"-—_{T—GL:x”Z_—;_‘o:u- et Ay - Boyt . C H="oy
hincgue. porro. colligimus fequientg:s,,aequatial;esa:— R
o (ABg Cla+ (B+C)acolpi-Ch ofg—o ek

(Al B Gyt (B +Cjafinp - Csfin. g:==o.
. ¥nde lipfae- coordinatae fequenti” modo exprimentur >
- © " e —{B4-C)a cof; P—Cheof q. — ~(B+LC)afinpCb fin,
%‘— A H=Be Gy J= . & B +“F"J
,\I-F,__A‘-a;caf.p——Cchqr. q. - | o Atg fin, P —GC & fin. g
4= RS R =t & F= A B
H— Aarof, pt-(A+B)beof.g. ff — Aafin, (4 < B) bfin.gy
R S et i 2SR T A B e

. Nine, igitur fupereft vt Bini anguli P et g definjantnr:. .
Hune iﬁ;- finem- ex. aéquationum Let IT eliminemus tenfio-: -
nem- B, vode fit d:d.x.fin. o — dd yreof gy — 03
Medo ex. Vet VI, eliminando- tenfionem. Q)

 ddalfig— ddyrcof ¢= oy
Qlarum-. prioy,- reftitutis. valoribus,,. abit. in: fequentem :-

b

~ (B£C)a(cof. p. dd.fin.p—fin. p. 4. cof }2)% - Q |

ffmiliq.g &
habebim uss

& Cb(col . 4. fin. g— fin. pid decof. g),5:
| Pofierior vero. eodem: modo. tractata: pracbet:

S A -




w5z ) 12 (- SR

- (A4 B)b(fing. 4 4. cofig —cofg. ddfin. ) — o
1~ A g (fin, g.d d.col.p— cof. g-d 4. 5. 9), g '

{ ‘. Ad has avyuativucs yeipluendas H()‘te.mu.5~_£ﬂ'-e:: T

| - ‘ A. .gof. p. d d. fin.p — fin.p. d d. cof. P = ddp.

| ol p.dd. fin.g —fin. ped 4 cOLI = ddgcob (g—p), .
i-‘ - ~d g fn. (g =9 R | .
i - fin, g d d.cof.p—cofig.d 4. fin.p =-—d d pcol (§—b}
T “Hierga walores—in—{operioribus acquationibus fibftituti

pracbent iftas: . o y
. (B+E)addp+0b(dig CO[:”(*Q—PP);kd,gf‘ﬁﬁ.f(g—fp)‘);o ‘

—(hByb ddg-Aa(ddp ot G-p)+ap B @-p)=o.

Ponamus

Lo —m et

vt habeamus has duas aeq—ﬁati-@hesi: _ S 8

C i mddp-+ddgcol{g— $) — d ¢* fin. g —p)=o0

o 20 nddg4-ddpcol (- +d o fin Gg—p =0 §

- ex quibus ambos angulos incognitos p et g clicere OpOI-
tet, id quod fequenti mode fuccedet. '

et

(A 4 BD—ug
A'u-"j-"“"n”

 Integrestur ?11:;6 duae aequationes, qauod fieri licet
more folite, ac repesietur: L ‘

. mdp +d g cof. (g=2) —fdp dgfn.g—p) = conft.

| " ndg4dp ooty _p) S dpdqfin. (g—p) = conft. ¥

ynde patet, fummam farum formularum a formulis inte” 4

gralibus -fore liberam, ita vt hinc adipifcamur” hanc¢ 2e- %

\ T a- b

~ ~ “ g
vk 3
. ‘il‘ ‘ - i
‘i [ ;

e T T

e !
ol ]




S ) 113 (e
quatiqnemr_;il;tegratam:‘ I ,
8- mdpA-ndg-t(dptdg)cof. (g~p)=3adr.
Deinde. vero ifta combinatio:’ 1% dp4 2% dg fit integra=
bilis " et pracbet hanc:aequationem:. .
smdp tindg 4 dp dg cof, @—-py=ipdr,
“ita vt nunc loco binarum ‘aequationum differentialinm fe-
cund: gradus habeamus
primi gradus:

L 2 mdp— zl:'z'd g-}-z(dp—l—dq)cof(q ~p)= adt;

I 4mdp+indg + gdpdgeof. (g~ p) =par;

quarum tamen viterior  refolutio non ‘parum

poftulat, Sequenti auteri modo negotinm expediri _poterit.
‘Ealciamus fcilicet fequentes fubflitutiones:’ Primo
fiat g—p="0, vt fit d §—dp—=d Q; ac ponamus
. porro : ' ' - '

"ZP:‘(;"T’)"?‘@'éf dq=(2)dp; R
denique vero etiam ponatnr d:1=9dP, vt omnia_clementa
ad idem differentiale 4 reducamus, hocque modo  no-

firae aequationes induent formas fequentes ¢ _
I..(m—}—fz)'z;-}.—ﬂ—aﬂzﬂ—gucoﬂ@):{me,‘ L
W (m4-m)uute(n—m)utmtniez (vu—1)cof,P=p o ¢

C G “priore ~collioitupr 5 — - @84+ m—n |
o ex quarum priore ~colligitur R e i n k

£

lam cum’ aequatio altera fit , S
- "z_tu(m—}—:z—l—2cof.d))—l-zu(n—-m)—l—m—.l—'ﬂ:—z‘cqf_(b":ﬁ@»@,
in- hac loco u valor modo inuentus fubffitnatuf et prodibit

Al dead. Imp. Se. Tom. Wb L. p g

fequentes duas aequationes tantum _

Hextér‘_i tatis = -




wes2 ) rog (O FRe
. z(n,-——‘m)ul-—-z(n—-m}‘

ez_.._ucc!e-—a(n——ﬁ)uiﬂ—l—(n——m)’+ ;
B - !"{"'?1'4"“".[-4) ‘ : m—+ n—+ 2z cof. P

i

P mAh— 2 ol @y
quae porroy reducitur ad 1‘1‘&'@«:’ formams: - .
gl - qmn—4C0 =40 (-t 7~ 2 coﬂ )%

eX qﬁa;- ae quatione: commode elicitur
' S, . wlmmw—oofi @R jea vt it
B0 = g r ol O — e jea ve it
6 — Ca A {m e eof. IFY . _ -
, Vo B AT e 2 ool ), ~— w o),
Quia erg> pofuimns: &%= pd @, ent
e Al g — coft gz —

B S ~ .
: at ¥ (_@‘ R ke co). By, — &5 :
Sicque: lan® habemus telatiomemny inter  tempus & €t angu=
lom y. ita vr inde adi quoduis temMpus angulus @ defis -
" pIrk po;fﬁt.. ' o
. 5 o

_ Q\_md‘ﬁ. fam loco: 8 hane valorem: fubfitnamus, nans
cifeempr prov w iffany formulanm = : S
) . r—m) L o g Al e ool )

o ™ ———-—-'_-——'___ e e e .—-._——-—-_.—D‘

g M - T - 1(:0}'@ + ‘m_,.h_m—h-fy cofn. Qv (@4'\4'1'.,» -1 g:quftq?)’_ ﬂ"—ﬁ'-)..,\
anguiam: @ definratur. Hinc ergo

jra vi hic @ per. {olusm
¢, quo ipuento inpotefcent ambo

"q-:uagr'at\m i:u‘-.teg;ra\le: f wd

et gt erit endm .

p=sfu d@—iQ et §= sfud @ of

© \bi integrale fu #Qy nouam  quantiatem conftanter i~
cludit; quemadmodum etiam & fed® conftantem: arbitra~
siarm comple@itur,, ita VE W literis e et (3 omuino QR
wor conftantes arbitrarize: in noffra fotu rjone  contineab-
tur, -prorius vE integsatio: completa poftulat, Stavim e
dedudi fowus ad fex- acquationes, di
-duae autem inferuicbant: vtrigue: tenfioni B et € definir

endis,, ita vt tantiim guatuor jpfam folutionens contingants
; - S At

angoli

differen tiales., guarnl




“&3 ) 215 ( %s%*-

at vero duae aequationes integrales initio ,ﬁatun inzentas
. Ax Byl Cx'—9s 4+ B et
Ay By +Cy”—-€z+:b

iam’ ‘continebant quatuor conftantes arhltranas, etiamf

€as nihilo aequales affumfimus, vt commune centrum. ‘gra-
vitatis ad quietem redigeremus; ynde patet, per guatuor

illas - conftantes nunc mtrodu&as folunonem completam
reddi. 4 : '

Quod antem ad iftas conﬁantes attmet, mam-

feftum eft conftantem @ negue. —euanefcentem neque he-
q

gativam accipi pofle, quia’ aliquoquin  formula pro. tem-

pore figret 1mag1nana, quin etiam (emper eflc debet

B& s m -+ IRk
ac i angilus (D vsque ad r80c° angeri poffit, tum eﬂ‘é

oportet p> ' _T. Circa quaititates autem 7 et n

notaffe’ iuvabic e{fc iz LEBEHQ  gnae quantitas femn-

‘per vnitate maior eft, nifi fuerit B=—o, qui autem ca-
fus ad ‘problema priys . reuolueretur, thm vero erit

‘_._aaA(B-I—CJ-l-bbC(A-!-B)
m—-n ACaE

quae quantitas in mﬁmtum augeri poteﬁ fi ﬁat vel azo
a4 A—+E

vel b__o, minima autem euadet cafu quo = Vi‘?ﬁ:;-‘cﬁ'

tum  autem eius valor minimus erit — » ;/{“‘ "‘“’BJ B+0)

AC T3
 qui ergo femper. bmarro eft ma1or. :

At fi fumere velimus tam a=o quam B --o,
peculisrem -hic cafis euolumonem poftulat, cum inde fit
4-”’”——4.(:0{@ — o, inde enim fir mu=cof.§’, quod

P2 autem




wisl ) Y16 (. 8B
qutem ob mn > ¥ nunquam fier 'po‘tef’c ;- nifi fit B = o,
_hoc eft nifi. corpus "B abfit, quo- cafn. fieret §= 20 vel

‘C])'—_;.13O°, hincque # =3 m—n__; foret autem "~ n> 2,

. o P o
Hoc igitur cafu nullus plane motus {equeretur , fed omnia
tria corpora in fatn quictis perpetio perfeuerarent. '

Poftquam autem motum trinm - COrporum 'A-,"B,”G'
feliciter determinare nobis. coutigit, Operac quoque’ pre~
qum erit tenfionem vtrinsque Al ipne®tigare, quam ©X
ipfis Prim,i's ae'qua'tidnibus elici oportet, vbi L o
' ' ' L atdaxcop A 94y S

1 cofp -+ 11. fin. p dat ¥.= -‘...._.i%h_‘_m.ri.

Cuyn igitur fic o _ .
__.,——(B-{—'C)qcn_j'.p—-Cbcpf.q :
X=— a4B+C et
o —i{B Qe finp — c b jing.
‘ }’ _— A4+ B0 T
erit pro tenfione _ o _ _
P — —a (B0 (caf . p- dd et +m D d d. fin. p)=bC fcof-a. 8 d. cofs pA-Jin. 4.4 d. Jin, P)
A (A'—i-_B-l—C)zgdt‘ ——

quae acquatio enoluta praebet |
p . aB+CAP” _pcladpfing (g —H — d p2oof. (§ = ) .
-——-——"_,_..._-———"——'—'_'— A a T — ----——. - .

s

ke — A+ B0 z8dl

© . Statvamus VE fupra breuitatis gratia + 0 ¢ = i, fietque

P — mdp’-;——dd:pﬁn. {q-:_?_)pj_- a2 cof. (g — D3
'ACIJ'-—‘ . (A+B+Cng_cl_2'"—"""—w .

tamut hic porro fuperioribus ~yaloribus iptrodudtis fqil.-
(=0 ip=iu=nd, 1=l 1)dP, et

i 4P - & — : 13h — ___
dt::ﬁdip, eritque ﬁ._.gfi-z—-e‘,hmc .__ﬁil___;‘d'u =1 et
dd-E__._ I u.,_—:_ .
at* ""zed@d' .

.J;-;_guibus \ral'oribu's , fubﬁii_;utis‘ hfribebimus_: '




| l»%% ) i1y ( %:%m .
P _mp—1)~ i3 4.2 fin. ® 4 (4 — 1) col. O
ACsH 3g99(A+B+C) -

vnde tenfio quaefita erit: ‘
P=_2ac (2 (06 — )‘——%df?‘ﬁn.@—]—(u{-x)%of.dﬁ)

. sg(A+B+C}99 _ .

vbi, quia literas » et § per angulum  determinanimus, tota
haec’ expreffio. ad- quantitates finitas reducetir. Eodem au-
tem modo etiam .altera tenfio Q definiri poterit, neque
vero opus erit has fubftitntiones a&u. ‘euoluere , cum mde
'nullae f'ormulae concinnae expe&an queant. .

Cafus,,fpemahorls enolutio. -
§ ‘3 Tlluftremus . folutionem  noftri T’roblematzs_
cafu fimplicifimo, quo tria corpora- A, B, C funt -inter

fe aequalia; tum-vero fint etiam :.ambo ﬁla A et B eius-

“dem long1tud1ms, ac primo pro ﬁnguhs coordinatis habe-
blmus fcquentes valores ;

—3a(z2cof p--col 9), J’—-—4(2ﬁn p—}-ﬁn q);
x’ »-a(cofp_cof"g), ¥ = ;a(fin. p—Ain.g);
all = -a(cofp+2cofg), H=3ia (ﬁn pt2fing);
vnde ‘vtique {fequitur fore '
x4 x4 2l =0 et y 4y 4yl =0,

quemadmodum fcilicet hypothcﬁs noftra poﬁulat qil'a
commune <entrum- gramrams ‘trium corporum in punéto

O ad quietem redoximus, ita vt tota determinatio ad
ambos angulos p et ¢ fit perdncta; pro guibus inuenien-
dis, ob numeros # = m — 2, folutjo generalis fupra data

ita omnia ad angulum ¢ accammodat, vt fit

dt = 2d Qv (e — eof P7)
Y@ s 0gf D) — &)’

I3




__-'%i% ) 2xs (. &3

tum vero, fumto
gl =0

: ““‘“’ sl OV (E (e coj, P — 2 &x)
ex hoc valore nancifcimur: '

i ud—i® ot g =i EdOHI0

6. "4« Quod i eadem .methodo motum - plutium
corporum, filis connexorum ‘inuéftigare: velimus, nullum eft
dubium, quin fimilibus artificiis -in {ubfidium vocandis tota
folutio. ad _ternas ac,qga,tiones" differentiales primi- gradus
reduci queat, in quibus fcilicet jufint terni -anguli P4
g et r, {ub quibus terna fila ad axem inclinantur. - Ve-
rum ytcunque labor fifte fircceferit,. femper .ad formulas
wehementer intricatas -perneniri neceffe eft, quam ob cau-

fam iftam -inueﬁigaciongm-vlterius ‘non . profequor.

-~
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